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a series of articles by C. H. Sonntag on Prime | 

| Movers in Crushed Stone and Sand and Gravel | 
| Plants, written expressly for PIT and QUARRY. | 

| The first article will be published inthe November | 

lst number. 

Also authoritative articles in that number on 

important subjects by George B. Massey, F. A. 

Westbrook, George Ransom, E. D. Roberts, R. N. 

Van Winkle and others. 
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OW is the time to adda few (CARBIC CAKES 
hours to each of your work- 

ing days, like hundreds of other 
thoughtful contractors are doing. 

“The Heart of the 

Carbic Light.’’ 

Carbie cakes are the most 
economical, reliable and 

Everywhere operations, both {itt siti mean ot nn 
large and sma ] ] » are being portable uses. _ These solid, 

te compact ‘“‘bricks’’ slip quickly 

speeded up by the use of Carbic ana easily into the tight and 
: ° ° burn long and efficiently. No light—before the inevitable bad = jiZP We ane etticrenty. 
weather conditions arrive. 

Simple, fool proof, lower in operating cost, Carbic 
lights stand pre-eminent as the most satisfactory 
source of portable light illumination for contractors, 
railroads and a multitude of others. 

Try out a Carbic light on your own job. Give it a good, stiff test under 

real working conditions—Free if you wish. 

Thousands in use 

Write us or ask your jobber. 

Carbic Manufacturing Co. 
New York Chicago Duluth Boston Los Angeles 

141 Center St. 3914S.Wabash Minn. _ So. Terminal Cal. 

Warehouses and Representatives in all principal Cities 



PIT AND QUARRY 
-_ 

Type “B” ERIE owned by the Cen- 
tral Provinces Portland Cement Co., 
Ltd, Kymore, India, fittingly decor- 

ated to appease the gods during a 
holiday celebration. 

This ERIE operates with an ex- 
tremely complete crew of 7 men— 
the total wages of the whole lot 
amounting to $1.41 per day. The op- 
erator gets 33 cents for nine hours, 
the fireman 24 cents, and the pitmen, 
helpers, etc., draw 14 to 24 cents per 
day. 

Besides excavating for foundations, 
stripping, digging rock, etc., this 
ERIE was used as a hoist when their 

soline hoisting apparatus. broke 
wn; has dug a mile of drainage 

ditch; moved coal to put out a fire; 
graded an artificial lake. 

Photo kindly sent by Mr. G. L. 
Austin. 

Strange language makes no difference to 
an Er1IE— it says its own piece in the same 
good old way, and wins exactly the same 
comment: zfqafmaz “It’s reliable!’ — 

Which is a fine thing when you’re working 
in Central India, thousands of miles from the 
place where repair parts come from. 

Reliable and economical, too! Although they 
can hire common labor for only 15 cents a 
day, the Central Provinces Portland Cement 
Co., Kymore, India, find it profitable to use 
the Erie. 

All over the Globe— 
ERIE Shovels are giving the 

same reliable service that 
they're noted for in the U. S. A. 

ping with such certainty 
i that the distance from the fac- 

tory doesn’t carry any threat of 
a tie-up. 

3,600 ERIES now in service — 
far more shovels of the same 
type and size than ever before 
built, Nearly every part of an 
ERIE has ben tested by thou- 
sands of service years on pre- 
vious ERIES. 

And here in the United States— where 
labor is as costly as fiery rubies— here the 
Er1E Shovel is the special favorite of success- 
ful quarrymen because it gets the work done. 
Hundreds of actual records show that 

ErtEs cost only 4 as much for upkeep, and 
MAKE A CORRESPONDING SAVING IN VALU- 
ABLE WORKING TIME. 

ERIE STEAM SHOVEL Co., Erie, Pa., U.S.A. 
Builders of ERIE Shovels, Cranes, Draglines, 

Trench Hoes, etc. 

Representatives throughout the U. S. A. 

Branch Offices: 

Philadelphia 
Atlanta 

Pittsburgh 
Chicago 
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for Sand Pit and Quarry 
Beaver Power Units are used in sand pits and quarries where portable, | Ei 
dependable power units are needed. They have won acceptances [ 
over a period of 23 years because they have given consistent, eco- | 
nomical power. 

Enclosed in an all steel housing, the Beaver is well protected against | 
falling materials. All working parts are readily accessible when sides 
are removed. 

A pulley is furnished so that it can be belted to any machine. 

It contains a valve-in-the-head engine, force-feed lubrication, a fool- 
proof and trustworthy system. All working parts are made big to 7 
give greater strength and longer life. 

BEAVER MANUFACTURING CO. Tl 
35 25th St., Milwaukee, Wis. 

For pS eA 
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tip control at the operating levers 
—give it with simplified, rather 
than more complicated mechan- 
ism! Greater speed, surer oper-/; 
ating precision, extra capac- // 
ity that’s the Koehring result! 

0 ty 

Write nae iti Bulletin No. Cr. 32. 

KOEHRING COMPANY 
Pavers, Mixers— Gasoline Cranes, Draglines and Shovels 

- Pe php ei" WISCONSIN 
ales Offices an —e Warehouses in principal cities 

Canada,keorhin Dept., Room 1370, 50 Church St., aa veck City 
oe ring Company of sg Ltd. ,105 F ront St. E. Toronto. Ont. 

. S. Lapum, Cinco de Mayo, 21. Mexico, D. F 

CVATI@ 

GpreD and precision of operation are the true 
terms of crane capacity! Both are achieved 

to greater degree than ever before by Koehring 
double-equalized, outside-band friction clutches. 
The greater holding surfaces give easy finger- 

Crane Capacities 

No. 1—% cu. yd. 
clamshell bucket on 
40 ft. boom, standard. 
Lifting capacity, 10 
tons at 12 ft. radius. 
4 cylinder, 5” x 6” 
gasoline engine, 1000 
R.P.M. 

No. 2—1 cu. yd. clam- 
shell bucket on 45 ft. 
boom, standard. 
Lifting capacity, 15 
tons at 12 ft. radius. 
4 cylinder, 534” x 7” 
gasoline engine, 1000 
R.P.M,. 
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Olympic 
Portland 
Cement 
Company 

337 RepeatOrders 
from these 12 users of 

the ‘‘“ROTARY”’ 
—_ Portland Cement 

°. 
Canada Cement 
— Portland Cement 

oO. 
Lawrence aie Ce- 

ment 
— Factions Cement 

Mnoamette Cement Mfg. 
°. 

Pacific Portland Cement 
°. 

Phoenix Portland Cement 
oO. 

Sandusky Cement Co. 
Southwestern Portland 
Cement Co. 
— Cement Mfg. 

Sienanel Chemical Co. 

ko 
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In 1911 a Vulcan Kiln and a Vulcan 
Locomotive were placed in service 
at the plant of the Olympic Port- 
land Cement Company, Bellingham, 
Washington. Since that time this 
cement company has ordered an- 
other Vulcan Kiln and Locomotive. 

The repeat orders for these two 
types of Vulcan Equipment were 
due, largely, to the fact that both the 
first Kiln and first Locomotive 
showed practically no signs of wear. 

“The first Vulcan Kiln,” says the 
general manager of the Olympic 
Portland Cement Company, “‘has re- 
quired, during 14 years’ service, only 
a couple of pinion replacements, one 
gear and a few brass bushings.”’ No 
wonder he wanted another Vulcan 
on the job, when another Kiln was 
needed a month ago. Each of these 
twin Kilns is 9 and 10 feet in diam- 
eter and 170 feet long. Each has 
four tires. 

WEG AN Ne 

Years Kilnjan 

> service at the Ol 
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Vulcan Steam Locomotives have a 
similar story of long-enduring service 
to tell. The first of these—a 40-ton 
Engine, 14 by 20-inch cylinders— 
was as good for work as when new, 
after 11 years’ hauling. So, in 1923, 
when the second “‘loco’’ was needed, 
of course a Vulcan was selected. The 
second is a 21-ton, with | 1x16-inch 
cylinders. 

There’s no questioning the fact that 
Vulcan Kilns and Locomotives stand 
the gaff. Ask any user listed in the 
panels on this page. And ask, too, 
about Vulcan efficiency of operation 
and performance. Shall we send 
copies of the Vulcan Bulletins? 

VULCAN IRON WORKS 
1737 Main Street, Wilkes-Barre, Pa. 

Established 1849 

New York Office: 

50 Church St. 

Chicago Office: 

McCormick Bldg. 

Alpha P. C. Co....... (2) 

Asano Cement Co. ... (1) 

Asian ©. C. Con. esse (1) 

Acme Cement Co.....(1) 

Bonner Brand P. C. 

Ces caiatare auetiriceerals (1) 

Castalia P. C. Co..... (2) 

Canadian P. C. Co... (2) 

Coben: P. C. Coss ie: (3) 

Coplay Cement Co.... (2) 

Dewees PoC. Coss cons (3) 

Edison: P: C. Coés..:.:.< (3) 

Fort Dodge P. C. Co.. (2) 

Glens Falls P. C. Co.. (2) 

Tae ae 2a, ee (5) 

Hercules Cement 

CP Sicasicdeawer (1) 

Hermitage P. C. Co... (1) 

omc GS. Celis caiciweis (1) 

International P. C. Co.(3) 

Indiana P. C. Co... .:.:. (2) 

KMansae FP. C. Con... (2) 

Kentucky P. C. Co....(1) 

Lehigh P. C. Co..... (82) 

Louisville Cement Co. (2) 
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GREAT engineering principles, like other 
great truths, may be compressed into a 
few words. 

Properlubricationis provided wherever 
good engineering indicates, in every Mar. 
ion shovel, and is not used for those parts 
which should not be lubricated. 

This, the practice of the largest and old. 
est staff of shovel engineers in the business, 
is ample assurance to the experienced. 

hovel 
eo tererers| 

Qa. 3a fh oe 

Come to a 

| 

On Marion Crawlers each of the bearings and all of th2 rollrs along the 
bottom of the truckar2lubricat 2d by th: Alz mit :High Pressur2 System. 
But no lubrication is provid:d for the connecting pins for the Crawler 
Pads, becaus2 they have to movz through mud, water and grit, and 
lubrication would only wzar them faster. 

MARION, 

a i. te Qe cod 
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IN ACTION 
The Modern Massillon Steam Shovel in action proves its great 

ability for work. It will increase your daily turnover to a greater 

percentage through its accessibility and adaptability to meet con- 

ditions. 

The Massillon has been designed and constructed to be on the 

job when difficulty is present, also when obstacles unforeseen 

have to be overcome. It can be used with clamshell or dragline 

equipment or as a locomotive crane. Write for further particu- 

lars. 

i THE RUSSELL & CO. 
MASSILLON, O. 

(Established _1842) 

SSILLON 
Shovel 
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Buda portable power plant operating a centrifugal pump 

It works anywhere 
A compact, portable pumping outfit like the one 
pictured above is a necessity to almost every road 
builder and general contractor. 

Fitted with a centrifugal pump and 

powered with a Buda engine, it is 

easily started and runs smoothly all 

day long under full load. Requiring 

no special foundation, it can be quickly 

moved from place to place. Standard 

Buda power plants also are being used 

for air compressors, loaders, ditchers 

and similar contractors’ equipment 
where the requirement is for low-cost 

reliable power. Sizes range from 20 to 

87 horse power. Write today for bulle- 

tins describing these sturdy, steady- 

working power plants. 

THE BUDA COMPANY, HARVEY styéx8 ILL. 
ESTABLISHED 1881 

Buy only genuine Buda Parts for your Buda engine 

OID 
The 

SENS 
il 
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Let The Dollars Pile Up 

With An Ottumwa 
The Ottumwa Box Car Loader will pile up the dollars 

for you, by saving time and labor. Modernize your load- 
ing conditions with an Ottumwa and you will receive big 
dividends. The profit that you make depends on the 
decreased cost and labor saving machinery solves the 
labor problem. 

With the Ottumwa Box Car Loader you will eliminate 
your loading gang and do all your loading with one man 
only part time. You also can decrease cost and prevent 
delays by loading box cars when open cars are not avail- 
able. The Ottumwa is manufactured with electric or 
gasoline power. It has roller and ball bearings through- 
out and the latest improved Alemite greasing system. 

Send for further information and prices. 

OTTUMWA BOX CAR LOADER CO. 
OTTUMWA, IOWA 
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If You ReallyWantToSave 
On Repair Bills—....Use 

“ERA” MANGANESE STEEL 
REPAIR PARTS 

Every time you fail to replace a faulty or 

broken part with an Era Manganese Steel re- 
pair part you have overlooked the surest means 
of improving your equipment and of lengthen- 

ing its service. 

Era Manganese Steel will stand up under the 
hardest kind of shocks and abrasive wear—in 

fact the harder it is worked, the tougher and 

more wear-resisting it grows. 

Loss of time through breakdowns is lessened 
by the use of Era Manganese Steel parts and 
production is increased correspondingly. Eco- A 

nomical operation calls for Era Manganese 

Steel in every instance where machinery is * 
forced to the limit. 

It will be to your advantage to post yourself on 

the numerous merits of Era Manganese Steel. 

Write for our bulletin. 

HADFIELD-PENFIELD STEEL CO. | 

Bucyrus, Ohio , 

MANGANESE STEFL 
7 wy 
ME FIRST ~ STILL LEADS IN QUAM 
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RACTORS 

A NE Ww The demands of hundreds of concerns in 

thirty-two different industries where Wau- 

kesha Heavy Duty Industrial Power Units 

& QO Oo ik have ranked high in service for more than 

twenty years have brought about the devel- 

te ay r opment of these two genuine Waukesha 

**Ricardo Head’’ Light Power Units. They 

Y Oo U are designed especially for service whereonly 

15 to 30 H. P.is required and are very mod- 

erately priced. 

If this advertisement suggests that a 

Waukesha “ Ricardo Head" Motor will 

solve a power problem for you, write for 

this book. 

WAUKESHA MOTOR COMPANY 
Waukesha, Wisconsin 
~ York City Hartford Kansas City Denver Tulsa Houston 

tolian Building K. B. Noble Co. V. L. Phillips Co. Western Equip.Co. C.F. Camp Co. Portable Rotary Rig Co, 

Exclusive Builders of Heavy Duty Gasoline Engines for Nearly Twenty Ye-rs 
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Three Motors 
in a Wintry World 

Since August 15, 1924, these three type 

CS motors have been running as a test on 

a rough platform outside the Westing- 

house East Pittsburgh plant. They are in 

the open weather, as here shown. To add 

spice to their existence, nitric acid (up to 

25% concentration) has regularly been 

sprayed on them. 

Nobody ever expected that these motors 

would keep going for a year under such 

handicaps, but they’re still going strong. 

From every indication now they’ll be run- 

ning when the 1926 baseball season opens. 

In this test you see how Westinghouse 

insulation is balanced to all 

the other parts of the motor. 

A majority of Westinghouse motors 

have mica for main insulation—more mica | 

than will be found in any other motors. | 

Mica resists heat, water and acid because | 

it is a basic mineral. 

Then, to make protection trebly sure, 

the windings of Westinghouse motors are / 
dipped in varnish and baked. Only Wes- 

tinghouse uses this process for motors 

for glass plant, brick plant, cement mill, 

quarry and other standard industria 

service. 

WESTINGHOUSE ELECTRIC & MANUFACTURING CO., EAST PITTSBURGH, PA. 

, Sales Offices in All Principai Cities of the United States 
and Foreign Countries 

Westinghouse 
Motors are 

Balanced 

ti 
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TELSMITH 
EQUIPMENT FOR 
GRAVEL PLANTS— 
WANT A CRUSHER? The Telsmith Primary Breaker excels 
in crushing gravel boulders. The “parallel pinch” prevents slip- 
page. Telsmith is equipped with steel frame, steel crown and 
rigid shaft—all guaranteed for two years, even against breakage 
by tramp iron. 

WANT A WASHER? The Telsmith Heavy-duty Washing 
Screen washes and screens in one cylinder; saves headroom; 
saves floor space; saves water. It washes anything that’s com- 
mercially washable. 

WANT A SAND TANK? The Tel- 
smith Tank is guaranteed to work 
automatically all day, every day, with- 
out labor or even supervision. De- 
waters within 25%, discharging only 
5% free water. 

WANT A FEEDER? The Telsmith 
Plate Feeder will assure a steady even 
flow of aggregate, increasing your 
daily output, improving your product, 
cutting your cost per yard. Adjust- 
able in three minutes for any desired 
yardage. 

WANT A COMPLETE PLANT? The 
Telsmith organization offers you com- 
plete service, centralized responsi- 
bility, the best engineering experience, 
the guarantee of a strong, reliable 
company. Glad to send you bulletin 
No. GP-15 describing Telsmith equip- 
ment for gravel plants. 

SMITH 
Engineering Works 
3183 Locust Street 

Milwaukee, Wis., U. S. A. 

18 East 41st Street 
New York City 

Old Colony Building 
Chicago 

Beckwith Machinery Co. 
Cleveland - Pittsburgh 

Seibert-Milburn Co. 
Columbus, Ohio 
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Bradley Hercules Mill No. 24 Griffin Mill 

For Agricultural Limestone 

Asphalt Filler 

Rock Dust for Mines 

The Griffin Mill— Bradley 3 Roll 

Bradley Hercules Mills 

Outputs — 1-40 tons per hour 

Fineness — 20-200 mesh 

BRADLEY PULVERIZER COMPANY 
BOSTON Works: ALLENTOWN, PA. LONDON 
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pel 
our workmen 

know 
The pounding, smashing service 

encountered in quarry work makes 
necessary cars of extraordinary 
strength and resistance. 

Koppel cars, with a record of 
many years of experience behind 
them, have proven their worth in 
Quarry service. 

Made and designed to give wear 
and long service—they will stand 
up and work along day after day 
with a minimum of upkeep. 

Write for our latest Quarry Bul- 
letins—now ready for you. 

Koppel Industrial Car & Equip- 
ment Co. 

Koppel, Penna. 

eset eae 008 

RAILS 

FROGS 

E> SWITCHES 

Bae TRACK 

Sales Offices 

Pittsburgh New York Chicago San Francisco 

KOPPEL 
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Quiet Smooth-running Hoist 
MOOTH, silent operation is an unmistakable sign 
of engineering excellence in any machine. It is 
especially desirable in a Hoist to enable the opera- 

tor to hear his signals plainly. 

Small Details perfected make Mead-Morrison Hoists 
run smooth and quiet. Gears, for instance, are cast of 
the best gray iron mixture—strong and tough. They are 

machine-cut, insuring perfect alignment and bearing. 
They mesh perfectly with the machine-cut forged steel 
pinions with a marked absence of friction and wear. 

Add to this the silent chain drive (Morse), the care- 
fully scraped-in bearings, the superior workmanship 
throughout and you have a Hoist whose operation proves 
its mechanical perfection. We illustrate our Mead-Mor- 
rison Double Drum Electric Hoist with Automatic Brake 
—a popular Hoist that has won a host of friends. Fully 
described in our new Catalog No. 24. 

MEAD-MORRISON 
MANUFACTURING COMPANY 

1028 Prescott Street, EAST BOSTON, MASS. 

WELLAND, CANADA 

Branch Offices: New York Montreal Chicago 

HOISTING - HAULING - HANDLING 
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Making the Grade 
HE Richwood Gravel and Stone 
Company, Richwood, Ohio, believe 
in Brookville Locomotives. They 

have bought four Brookvilles and find 
them to be even more serviceable than 
expected. 
Mr. Kagay of the Richwood Gravel and 
Stone Company writes: 
“The Brookville Locomotive is a very 
satisfactory outfit . . . it can takea 
grade in high that we thought it would 
do well to take in second.” 
Brookville performance is like that—a 
revelation of power and dependability. 
Users of Brookville Locomotives are 
continually indicating their approval in 
no uncertain terms. A single com- 
mendation would be no definite proof 
of excellence but such widespread satis- 
faction means that Brookville Loco- 
motives are “making the grade’’ con- 
sistently. 
The co-operation of our Engineering 
Department is available without obli- 
gation to you. Write for further in- 
formation. 

Brookville Truck & Tractor Co. 
Brookville, Pa. 
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GRAHAM - Brg, INC 
S-A EQUIPMER BOT 

(Also see dext—pag 

The main distributingiGraham 
porated, at Long Beachia, is eq 

machinery. The ingegmgement 
for separate storage offades of 
may be loaded instangmvity fr 
From this plant is dist 30,000 
produced monthly at tip Broth: 
lina Island, 30 miles ae 

Stephens-Adamson Scipd Cont 
exclusively is installed jants—« 
why Graham Brothergjons aré 
complete efficiency agied by 
costs. Write for full gp of th 

S-A B:lt Conveyor, Bh W 
330 feet centers, at By *° 
Long Bzach plant. C 

—_ enc a i At 

Panorama view of distribut- 

ing plant at Long Beach. 

STEPHENS - ADAMSONF 
PACIFIC FACT® | 
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BRG, INC. CHOOSE 
MER BOTH PLANTS 
see d@xt—page 63) 

DutinglGraham Brothers, Incor- 
: Beactia, is equipped with S-A 
> Inge gement makes provision 

age offades of material. Trucks 
instay bvity from the bunkers. 
is distje 30,000 tons of material 
ly at tim Brothers plant at Cata- 
niles aj 

on Scymd Conveying Equipment 
talled Glantt—one of the reasons 
rothergjons are noteworthy for 
ncy agied by low maintenance 
r full in of these two plants. 

Washing and 
screening plant a: 
Catalina Island 

quarry. 

NIG. CO.., Aurora, ae 
‘ACT® ' LOS ANGELES 
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» Going the Limit! 
Choose your hoisting cables in the same way 

you select your derricks. Consider their ca- 
. pacity to handle the mightiest stone that your 

* quarry might yield. Be prepared for the 
“heavyweights” with Yellow Strand Wire Rope. 
Handles big stones safely—all stones economi- 
cally. Write for catalog 25 and name of 
nearest distributor of Yellow Strand and other 

#6 oreliable B. & B. Wire Ropes. 

BRODERICK & BASCOM ROPE CO. 
St. Louis, Mo. 

Eastern Office and Warehouse: 76 Warren St., 

New York City. 
Western Office: Factories: 
Seatt.e, Wash. St. Louis and Seattle. 

5467 
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business men, recognize the 
importance of keeping down 

their overhead expense. That is 
one reason why the Sauerman <= 
Crescent Power Drag Scraper has 
become the most popular equipment 
for sand and gravel pits. 

| easy producers, as good 

The amount that the owner of a Crescent 
scraper has to charge off for interest, 

C R E Ss C E N 7 depreciation and maintenance is very 
low. So is his labor cost, for one man 

POWER DRAG SCRAPER handles the entire excavating and con- 

(Trade Mark Reg., U. S. Pat. Office) 
veying operation. Material is thus ex- 
cavatel and placed in the plant at a 
minimum cost per yard. 

“i. mm 
Crescent scrapers show up particularly 
well when confronted with difficult dig- 
ging, for they have great excavating 
power and are designed to stand up un- 
der the grief of daily operation in de- 
posits of hard-packed material. 

If you have an excavating problem to 
solve, it will pay you to lay the details 
before our engineers, who will offer an 
economical solution for your considera- 
tion based on what our equipment has 
accomplished on other similar excavat- 

. 2 ing work. If you simply desire descrip- 
The sansa shape al the Crescent tion of Crescent scrapers, write for 
scraper makes it easy to pull and Pamphlet No. 24. 
it cuts a straight and level path 
in the material it is digging. It 
salen full load but cannot SAUERMAN BROS., INC. 

434 S. Clinton St., Chicago 

SAUERMAN 
SLACKLINE CABLEWAYS «: PowER DRAG SCRAPERS 
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ESTABLISHED 1839 

CHEMICALS 

exueeme GRASS || no 
EXPLOSIVES 
DYESTUF FS 

A Name That Means 
“Quality Explosives” 

HE name Grasselli, for many years has meant to 
quarrymen, the highest standards of quality in 

explosives. 

For strength, sensitiveness, stability, speed, density 
and resistance to water, Grasselli Explosives have 
proved their superiority in many leading quarries. 
The dependability of these qualities in the various 
grades of Grasselli Explosives has won for them the 
confidence and loyalty of those quarrymen who aim 
for constant big production at lowest costs, and de- 
pend upon their explosives for it. 

Regardless of how difficult your shooting problems 
may be, there is a grade of Grasselli that will give you 
the results you want—that will get your stone down 
clean from the face without dangerous overhangs and 
but few blocks big enough for secondary blasting. 

Our representative will gladly help you in selecting 
the correct grade for your work. 

The Grasselli Powder Company 

Main Office: Cleveland, Ohio 
Branches: preneees: i+ wn 

iladelphia CHEMICAL cago 
Bluefield, W. Va. ~~ ey Clarksburg, W. Va. 
Birmingham GRASSEL| | Pottsville, Pa. 
Wilkes-Barre, Pa. EXPLOSIVES Hazleton, Pa. 
Brownsville, Pa. OYESTUFFS New Castle, Pa. 

The Grasselli Powder Co., of Florida, Miama, Fla. 

GRASSELLI EXPLOSIVES 



_——_——- 
PIT AND QUARRY 25 

THE INSLEY EXCAVATOR 
Not to do the work of a large shovel — But to do the work 

a large shovel can’t do — PROFITABLY 

bigs Z 

* 

Three or Four Hundred Yards Per Day 
is a Whale of a Lot of Dirt 

UCH a yardage however is easy going for the 
Insley Excavator and it is logical for users of ex- 

cavating equipment to ask themselves—why place a 
heavy investment in heavy equipment when the Insley 
will do the work ? 
THE INSLEY EXCAVATOR is a light machine, as ex- 

cavating equipment goes, of comparatively low first cost. 
Its design and construction are such that operating and 

maintenance costs are reduced to a minimum. 

Full Crawler Traction — Buda Power Plant 
Cut Gears — Low Center of Gravity — Roller Bearings 

It is a machine that you should investigate before equip- 
ping yourself for basement, road, quarry, ditching or general 
excavation work. Write for Bulletin No. 47. 
Concrete Placing Equipment Buckets and Cars 
Steel Derricks No. 449 Excavating Equipment 

INSLEY MANUFACTURING CO. 
Engineers and Manufacturers INDIANAPOLIS 
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LEWISTOWN| 
FOUNDRY 
PRODUCTS 

Will satisfactorily 
meet your 

CRUSHING 
GRINDING 
SCREENING 
WASHING 
DRYING 
ELEVATING 

needs 

We manufacture a line of 

equipment for the above 

purposes in pit and 

quarry service and shall 
be pleased to furnish you 

with any desired infor- 

mation on whatever class 

of equipment you are in- 
terested in. 

9-Foot Dry Pan 

LEWISTOWN 
7 , FDY. & MACHINE CO. 

$0it. Contianens Bucket Elevator LEWISTOWN, PA. 

——_ 
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THE CRUSHERS 
with the 

Troubles Left Out 

WHY THEY LEAD 

1—They are noiseless and run like 
watches. 

250% greater capacity for same 
power. 

8—Practically no wear on anything 
but head and concaves. 

4Short shaft and saving in head 
room with packed dust collars. 

5—Shaft reinforced with self-locking 
head so that it cannot break where 
90% of shafts have broken. 

6—Can be driven right, left, or 
standard, as sent from shop. 

‘—Eccentric is turned by flexible 
coupling attached to pulley, which 
prevents side thrust and heating, 
as in geared crushers. 

8—Ball and socket eccentric, self- 
aligning, eliminating friction and 
heating. Runs for years without 
attention. 

%—Positive circulating oil system 
through filter and cut geared oil 
pump. 

l/—Made in our own shop by experts, 
trained for the job. 

ll—It is a crusher with the trouble left 
out. See it in operation, and you 
are unfit to listen to any geared 
crusher salesman. In fact, if you 
are near one of his machines, you 
can’t hear him, if you are so 
inclined. 

Standard Ball Bearing Gearless Crusher. 
Sizes No. 1 to No. 60—Weights 1,000 

to 900,000 Ibs. 

Gearless Crusher for Fine Crushing. 
Do not be deceived by Vertical Con- 

caves; that is not what makes a 
fine crusher. 

!2—Our fine crusher does the work of 4 geared crushers. 
_ Send for catalogue and tell us what your problems are, and one of our experts 

will call on you without obligation on your part. 

KENNEDY VAN SAUN MFG. & ENGR. CORP. 
NEW YORK 

Chicago, Ill. 

0 Church St. 
Kearns Bidg., Salt Lake City. Utah 
414 So. Spring St., Los Angeles, Calif. 
Annex Hotel, St. Louis, Mo. 

——_ 

1739 Roanoke Bidg. 
73 Cullinan Bidg.. Johannesbur; 
40, Rue des Mathurins, Paris, Fr: 

—— 
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CONTINENTAL 

© & operator in the sand and gravel 
field requires a powerful, uniform 
hoisting unit. The Continental 
Winch fulfills these requirements 

and more, they prove dependable under 
any ordinary conditions. Whether the 
need is for portable or stationary work, 
the Continental is constructed to meet 
it. Continental Winches are made in 
two types—friction and gear drive—and 

1444 Riverside Blvd. 

WINCHES” 

UNIVERSAL EQUIPMENT CO., Inc. 
P. O. Box 2673 

come in two sizes—-single and double 
drum. 

The Fordson Continental Winch carries 
an unconditional guarantee against de- 
fective workmanship and material. e 
defective parts, if any, are replaced F. 
O. B. Memphis without charge. Know 
more about the Continental Winch by 
writing for our descriptive catalog. 

MEMPHIS, TENN. 

> 
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0 Agitators 
() Air Compressors 
0 Air Compressors, 

Portable 
0 Babbitt Metal 
0 Baffles 
0 Bag Filling Machines 
O Bag Sewing Mach. 
Oi Bags, Cotton 
O) Bags, Paper 
0) Barges 
O Barrels, Steel 
OBelt Fasteners 
0 Belting, Conveyor 
0 Belting, Transmission 
O) Bin Gates 
O Bins, Clay Tile Stor- 

age 
O Bins, Concrete Stor- 

age 
OBins, Steel Storage 
O Blasting Fuses 
O Blasting Powder 
O Block Machinery, 

Concrete 
O Boiler Compound 
O Boiler Skimmers 
0 Boilers 
O Brick Machinery, 

Concrete 
O Buckets, Conveyor 
O Buckets, Grab 
QO Buildings, Portable 
O Burners, Oil 
O Cable Coatings 
0 Cableways 
O Car Movers 
OCar Pullers 
O Car Replacers 

eee esos eeeeeeeeeee 

Department, 

(1 Car Wheels 
(J) Cars, Bottom Dump 

oe errr in.) 
(1) Cars, Side Dump 

(GAUSS ccccccccccceces in.) 

O) Cars, Steel Gondola 
CJ Castings, Special 

Metal | 
0) Chain Drive 
C) Chain, Conveyor 
0) Chain, Steam Shovel 

and Dredge 
0 Chaser Mills 
(J Chutes and Liners, 

Metal 
2 Classifiers : 
CJ Clips, Wire Rope 
CJ Clutches 
( Controllers, Electric 
(1 Conveyor Equipment 
C1) Conveyor Rollers 
C Couplings, Flexible 
(Cranes, Electric 

Traveling 
O Cranes, Jib 
C1) Cianes, Locomotive 
(Cranes, Traction 
(J) Crusher Parts 
() Crushers, Disc 
(J Crushers, Gyratory 
(J Crushers, Hammer 
C) Crushers, Jaw 
0 Derrick Swingers 
QO Derricks 
0 Dippers 
O Draglines, Cableway 
0 Draglines, Revolving 

Boom 
(Continued on next page) 
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) O) Dredges, L 

Free Service to our readers 
For the convenience of readers who are in the market for equip- 
ment, our “Free Service” department will furnish on request any 
information, catalogs and prices on any machinery, equipment or 
supplies used in pits and quarries. 
easy for you. Simply check, sign and mail. 

Pit & Quarry, Rand McNally Bldg., 
Pit and Quarry, Research 

Rand McNally Bldg., Chicago, IIL 

WE ARE IN THE MARKET for the items checked below, and 
would be glad to receive catalogs, prices or other information. 

The coupon below makes it 

Chicago, Ill. 

O Dragline, Scraper 
OD Dredges, Dipper 

and 
CJ Dredges, Sand 

Suction 
0 Drill Steel 
0 Drilling Contractors 
O Drill Sharpening 

Machines 
0 Drills, Blast Hole 
0) Drills, Hand Hammer 
0 Drills, Tripod 
() Dryers, Sand and 

Stone 
O Dry Pans 
C) Dump Wagons 
O) Dust Collecting 

Systems 
0 Dynamite 
CJ Dynamos, Electric 
CJ Economizers, Fuel 
0 Elevating Equipment 
OJ Engineering Service 
C Engines, Gasoline 

Oa ’ 
OJ Engines, Gasoline 

Portable Power Unit 

a escitan bihiii 
CF Engines, Hoisting 
0 Engines, Hydraulic 

Pumping 
0 Engines, Oil 

es aiccnuiiiuiinbinall ) 
DC Engines, Power Plant 
0 Engines, Steam 
OC Feeders 
O Fire Alarms 
O Fire Alarm Systems 
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0 Fire Brick 
OJ Frogs and Switches 
0) Fuses, Blasting 
(0 Gas Producers 
0 Gears 
( Generators, Electric 
(1) Grapple, Stone 
1 Grate Bars 
0 Grates 
() Gypsum Separators 
0 Hoisting Engines 
0 Hoists, Chain 
1) Hoists, Derrick 
C) Hoists, Drum 
0 Hose, ‘Sand Suction 
C) Hydrators 
CJ) Hydraulic Mining 

Nozzles 
O Hydraulic Pipe 
O) Hydraulic Pumping 

Engines 
O Hydraulic Valves 

(Pulpit and Indi- 
cator) 

CZ Idlers, Belt Conveyor 
0 Industrial Railway 

Systems 
O Kettles 
O Kilns, Cement 
0 Kilns, Lime 
0 Lights, Carbide 
0 Linings, Bag and 

Barrel 
0 Loaders, Bin, Port- 

able 
0 Loaders, 

Bucket 
0 Loaders, Box Car 
0 Loaders, Conveyor 
0) Locomotives, Electric 

0 ene in.) 

Oo Locomotives, Gasoline 
(Gaug in. 

Boom and 

ees eeeseeseseee 

See teeeeeeseeees 

O) Log Washers 
O Lubricators 
0 Magnetic Separators 
(1) Manganese Steel 
0) Manganese Steel 

Parts 
O Metal, Babbitt 
0 Metal, Perforated 
0 Meters 

DO Mills, Chaser 
OO Mills, Tube 
O) Mixers, Concrete 
oO pate Plaster 

Electric 

0 Motors, Gasoline ' 

O nl Gasoline 
Portable Power Unit 

C Motor a ees ‘aan 
Bodies 

0 Motor Trucks 
OC) Nozzles, Hydraulic 

Mining 
0 Nozzles, Suction 

Screen 
Oj Oil Burners 
0) Oils and Lubricants 
C) Perforated Metal 
0 Picks and Shovels 
0) Pipe, Hydraulic 
0 Pipe, Iron 
0 Pipe, Spiral 
O) Plows . 
0) Post Molds, Concrete 
0) Powder, Blasting 
0) Powder Magazines, 

Steel 
0) Power Transmitting 

Equipme.t 
OC) Power Unit, Gaso- 

line, I Portable 
seat eeeseeeeeeeees 

0 Ddeatinarn, Hammer 
C) Pulverizers, R:ng 
(C Pulverizers, Roll 
0) Pump Repairs 
0) Pumps, Drainage 
C1) Pumps, Dredging 
0) Pumps, Sand 
C) Pumps. Water Supply 

» © Pyrometers 
OD Rail, Steel 
0 Roofing and Siding 

(Iron, Steel, Zinc) 
01 Rope, Manila 
CJ Rope, Wire 
O Sand-Lime Brick 

Machinery 
DO Scales, Automatic, 

Conveyor 
0 Scales, Track 
C) Scrapers, Power 
O Scrapers, Team 
0) Screening Equipment 

(See other side) 

0 Screens, Perforated 
Metal 

O Screens, Rotary 
(J Screens, Vibrating 
C) Separators, Air 
OC Separators, Gypsum 
O Separators, Magnetic 
CJ Separators, Sand 
C] Sheaves 
oO Shovels, eee 

0 Seal Reducers 
C Steel Barrels 
C1 Steel, Drill 
C1 Steel, High Speed 
2 Steel, Manganese 
0 Steel, Structural 
0 Stokers, Automatic 
C1 Stone Grapple 
0) Stripping Equip- 

ment, Power 
0 Superheaters 
O Swinger, Derrick 
—) Tachometers 
0 Tackle Blocks 
() Tampers, Concrete 

Block 
OC Tanks, Settling 
C] Tanks, Steel 
(1) Tanks, Wood 
1 Ties and Timbers 
0) Tile Machinery, 

Concrete 
[} Track 
C) Track Scales 
OJ Track Shifters 
0 Tractors, Caterpillar 
C1) Tramways, Aerial 
C] Transformers, 

Electric 
0 Trolley Carriers 
0 Trucks, Electric 
0) Tube Mills 
C] Turbines 
C] Unloaders, Bin 
CJ] Unloaders, Boom 

and Bucket 
0 Unloaders, Conveyor 
1) Wagons, Dump 
C1] Washers, Log 
0) Washing Equipment 
C) Welding Equipment 
0) Winches 
OJ) Wire Cloth 
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ac) Reversible 

and Hoisting Engines 
will lift a load from 

For drag-line scraping or wherever 
a hoist is needed the Ebel Hoist 
will prove its merit by untiring 
service and extremely moderate 
operating costs. Combining the 
features of light and compact con- 
struction Ebel Hoists supply an 
almost unbelievable flow of power 
and possess unusual qualities of 
endurance. 

LANSING MOTOR & PUMP COMPANY 
LANSING * MICHIGAN 

_SSaSaEaETLteoeaoe__—_—__- 

We carry a complete 
hne of hoisting equip- 
ment for drag-line op- 
erations including Belt 
Conveyors and Ebel 
Drag- Line Scrapers. 

‘One 
EBEL 

Hoists 

your operating costs 

Ebel Hoists are made in types to 
satisfy every purpose. They may 
be had in complete units—engine 
and hoist mounted on a truck, or 
with the hoist mounted on a truck 
without power. In design and 
construction Ebel Hoists conform 
with every demand for portability, 
ease of operation, and long service. 

Send for complete infor- 
mation and specifications 
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113,000 Tons of Material---Less 
than 10 cent per Ton for Repairs 

Wouldn’t it be worth real money to you to be able to 
write this sort of a letter about your material handling? 

“Our Brownhoist crane has handled approximately 
66,000 tons of crushed stone and 47,000 tons of sand 
during the past three seasons. Our repair bill has been 
less than $100 including ropes, and from all appearances 
this crane will be good for ten years more,” writes the 
Devine Construction Company, owners of this crane. 

The small sum spent for repairs on a Brownhoist 
crane not only makes it an economical handling unit, 
but you are free from the breakdowns which are so 
costly and annoying to a contractor. 

THE BROWN HOISTING MACHINERY CO. 
Cleveland, Ohio 

Branch Offices: New York, Chicago, Pittsburgh, San Francisco, New Orleans, London, Eng. 

BROWNHOIST 
MATERIAL HANDLING MACHINERY 

- 

! 
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300 to 325 Yards in eight hour day 
With the Bear Cat 14-Yard 

Shovel illustrated above, Mr. 
H. Opfer of Roslyn, New 
York, is getting 300 to 325 
yards of sand and gravel in 
eight hours. The material is 
loaded into 5-ton trucks at 
the bank. 
Now consider what this 

volume of digging costs the 
owner. The Bear Cat is op- 
erated by just one man, and 
his wages come to about one 
half of the total cost of op- 
eration. The Hercules 40 h.p. 
motor is economical of fuel, 
requiring only about 13 gal- 
lons of gasoline on the aver- 
age for eight hours. Cables 

and other expenses are cor- 
respondingly low. Records 
of a large number of owners 
place the total operating cost 
between fifteen and sixteen 
dollars per day. 
The picture above gives a good 

idea of the Bear Cat’s rugged 
construction and the popular full 
caterpillar mounting which pro- 
vides 100 per cent traction and 
stability. 
Then remember that the Bear 

Cat is equally effective with 
clamshell, skimmer and ditcher 
attachments, all of which are 
interchangeable. Owners every- 
where are finding it a wonderful 
buy for the money, far exceeding 
their expectations. 

Let us send you the Bear Cat 
Book containing full description. 

THE BYERS MACHINE COMPANY, Ravenna, Ohio 

Builders also of Truckranes and 10-Ton Full Circle Cranes 

Sales and Service Throughout the Country 

THE ALL-PURPOSE ONE MAN CRANE 

eri.” 

BYERS BEAR CAT 

| 
Vol. | 
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A Commendable Move 
LANS have been completed by 

Price National Crushed Stone Asso- 
ciation for the establishment of a 

Bureau of Engineering in Washing- 
ton, D. C. The office of the Director 
of the Bureau as well as that of the 
Secretary of the Association will be 
ina suite of rooms in the Earle Build- 
ing. Such a Bureau will unquestion- 
ably be of benefit not only to the in- 
dustry but to construction in general. 
The reasons prompting the Associ- 

ation to enter into this new form of 
activity are indicated in the following 
conception of the functions of the 
Bureau: 

1. To review the facts which have 
been established in respect to crushed 
stone through field and laboratory 
tests in order that such facts may be 
made available and plainly set forth 
for the benefit of both producer and 
consumer. 

_2.To determine what character- 
istics of crushed stone require further 
investigation and to devise and sug- 
gest means whereby these character- 
istics may be determined and finally 
written into specifications. 

3. To stimulate thorough testing of 
aggregates in various government, 
state and collegiate laboratories, as 
well as in the field and to render such 
proper assistance as may be desired 
in carrying out such investigations. 

4. To interpret the results of re- 
searches on aggregates in an un- 
biased, straightforward manner to the 
end that there will be no misunder- 
standing of the limitations and mean- 
ing of research results in the minds 
of the users or producers. 

5. To disseminate such facts as 
may become available from time to 
time as researches are brought to 
conclusion or as progress reports are 
issued. Technical articles, Associa- 
tions bulletins, the presentation of 

A. T. Goldbeck 

technical papers, as well as personal 
contact, will be used as means for 
conveying helpful information to those 
interested. 

6. To be of as much assistance as 
may be possible and desirable to state 
and municipal highway departments 
in all their problems involving the 
use of aggregates. 

7. To represent the interests of 
crushed stone on technical committees 
writing specifications for aggregates. 

8. To discover and disseminate in- 
formation concerning uses for that 
portion of the product now largely 
wasted and so relieve the salable por- 
tion of a then unnecessary cost bur- 
den. This, if successful, will greatly 
benefit both producer and consumer. 

9. To disseminate such data as may 
become available on production 
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methods, to the end that economies 
may be effected. 

_10. Through co-operation with en- 
gineering groups to attempt to bring 
simplification of sizes, thus leading 
to economies in production. 

11. To co-operate with other agen- 
cies to approach more nearly an 
equalization of seasonal construction 
of all sorts, to the end that more 
constant production may result, there- 
by leaving to the benefit of producer 
and consumer the peak loads which 
now occur through the production 
season. 

12. To extend all possible aid to 
bring about a better understanding 
between producer and consumer to 
the end that the desires of each will 
be more thoroughly understood and 
worked out in as practical a way as 
circumstances permit. 

13. To study the uses of aggregates 
for all forms of construction from 
the standpoint of their relative econ- 
omy and value. 

14. In general, to advance the in- 
terests of crushed stone in a frank, 
straightforward, scientific and ethical 
manner, free from bias and without 
recourse to unworthy attacks on any 
other. aggregates. 
We are assured that these functions 

of the Bureau will be carried out by 
Mr. A. T. Goldbeck, at present Chief 
of the Division of Tests of the United 
States Bureau of Public Roads, who 
will act as Director of the Bureau. 
Mr. Goldbeck is known throughout 
the country as a distinguished en- 
gineer, particularly in his chosen line 
of testing materials. After graduat- 
ing from the civil engineering depart- 
ment of the University of Pennsyl- 
vania in 1906, he engaged for several 
years in teaching mechanics of ma- 
terials and testing materials at his 
Alma Mater and at Lafayette Col- 
lege. In 1910 he left Lafayette 
to join the personnel of the 
office of Public Roads in Washing- 
ton as Engineer of Tests and held 
this position for three years. At the 
conclusion of this period and until 
1915, he was assistant engineer in 
charge of the Municipal Laboratory 
of the City of Philadelphia. He then 
returned to the reorganized Office of 
Public Roads as Engineer of Tests 
in work of a greatly enlarged scope. 
During the past six years he has been 
Chief of the Division of Tests of the 
Bureau in charge of all tests and 
investigations, with from sixty to 

ee, 

eighty employees, conducting investi. 
gations on bituminous and non-bitum. 
inous road materials in the laboratory 
and field, on subgrade materials, and 
on important bridge researches. The 
annual expenditure for this work has 
been approximately a quarter of 4 
million dollars. He has originated 
testing equipment, some of which is 
used throughout the world. He js 
largely responsible for the soil pres. 
sure measuring cell which bears his 
name and which has been widely used 
for measuring earth pressures on 
various structures. He has also de. 
veloped a frequently used graphic 
strain gauge for investigation of 
stresses in concrete, as well as various 
other pieces of apparatus. 

The National Crushed Stone Asso- 
ciation is indeed fortunate in being 
able to secure the services of Mr. 
Goldbeck. His ability, character and 
integrity are such as will assure a 
scholarly and scientific treatment of 
all problems brought to him for con- 
sideration. 

The office of the Secretary of the 
Association, which was formerly in 
Columbus, Ohio, will be in offices ad- 
jacent to the Director of the Bureau 
of Engineering, the new Secretary 
being Mr. J. R. Boyd. Mr. Boyd is 
a graduate engineer, having attended 
night classes in George Washington 
University. For the past six or seven 
years Mr. Boyd has been an assistant 
engineer of testing in the United 
States Bureau of Public Roads, and 
has worked in close co-operation with 
Mr. Goldbeck. He is Chairman of the 
Committee on Subgrades of the State 
Highway Officials Association, and 
his research along this line of en- 
deavor has attracted national atten- 
tion. It is believed that the joint 
offices in Wachington will be not only 
of value to the industry but of serv- 
ice to engineers, architects and high- 
way builders. 

Scientific research is a great in- 
fluence in the Cement, Lime and 
Gypsum industries. It will be an in- 
fluence in the Crushed Stone Industry. 
It would be an infiuence in the Sand 
and Gravel Industry. Manv_ indus- 
tries, where less than $300,000.000 is 
invested in capital, have benefited by 
research. There has been evidence 
for the past few years that scientific 
research was needed in the Crushed 
Stone Industrv. The announcement 
of the establishment of this bureau is 
most opportune. 
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The Pioneer Wet Process Cement Plant 
On the North American Continent 

By E. D. Roberts 

ment on the American Conti- 
nent in a plant, built wholly 

for making cement from hard raw 
materials by the wet process, was 
frst accomplished by the Olympic 
Portland Cement Company, Ltd., at 
Bellingham, Washington, in the year 
1915. That this plant should still be 
up to date as well as the first in the 
country wholly using the wet process 
shows that the designers were far- 
sighted and that they know how to 
manufacture cement practically and 
economically. 
The cement plant is located on 

Bellingham Bay alongside the main 
line of the Great Northern Railroad 
about two miles from the center of 
the City of Bellingham, Washington. 
The plant is also served by the Chi- 
cago Milwaukee and St. Paul Rail- 
way and the Northern Pacific Rail- 

Mf ‘ment on the of Portland ce- road. The Marionette Road, the main 
paved road running north from Bel- 
lingham passes the plant on the east. 
Company tracks, reaching out into 
the Bay for 2300 feet on their own 
dock, afford shipping facilities by 
ocean steamer or by barge to points 
on Puget Sound. Coal is mined 
locally. A plentiful supply of raw 
materials is within easy reach. This 
combination of favorable circum- 
stances, coupled with a plentiful sup- 
ply of labor, prompted the construc- 
tion of the plant at this point. 

Lime rock is secured at Balfour 
which is about 30 miles east of Bel- 
lingham on the Chicago Milwaukee 
and St. Paul railroad. Hydraulic 
giants strip the rock of the overlying 
dirt and debris. The rock is then 
shot and loaded by a Marion steam 
shovel into dump cars. The rock is 
dumped into a Fairmont crusher 
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which reduces it to a 3 inch maxi- 
mum. A Williams pulverizing mill 
reduces it still further to a 1 inch 
maximum discharging the rock into 
a bin. Tne Olympic Portland Cement 
Company maintains a switch engine 
of their own to load the standard 
railroad cars with the rock for ship- 
ment to the mill at Bellingham. The 
railroad company has assigned 42 
fifty-ton bottom dump gondolas for 
this service, which insures an ade- 
quate supply of cars at all times. 

Clay is secured from a point five 
miles north. Here the clay is loaded 
into standard railroad cars by a loco- 
motive crane using an orange peel 
bucket. The cars containing the clay 
are spotted opposite the clay storage 
building at the mill and unloaded by 
an overhead electric crane using an 
orange peel bucket. This crane also 
handles the clay into the wash mill. 
While unloading the incoming cars, 
as much clay as possible is unloaded 
directly into the wash mill to save re- 
handling. 

The wash mill thoroughly mixes 
the clay with water until the mass 
resembles a syrupy mixture. It is 
then drawn off for screening and dis- 
charged into a storage basin in which 
it is kept agitated. Double plunger 
pumps lift the washed clay to the 
feeders of the three wet kominuters. 

tad, 

An excess is pumped which flows 
back by gravity to the storage basin, 
The wash mill and agitating machin. 
ery were designed by F. L. Smidth 
Company and they also furnished the § 
kominuters. 

The limerock arrives in cars which | 
are spotted for unloading by th | 
company’s own switch engine, 4 
long trestle under a shed allows the 
rock to be bottom dumped from the 
cars into the covered storage space 
below. 
for 9,000 tons of rock. A 20-inch 
belt conveyor is operated in a tunnd 
below the rock pile. The rock drops 
onto the belt through hoppered open. 
ings equipped with slide gates. The 
belt conveyor carries the rock to ani 
discharges it onto a boot pit. This 
inclined bucket elevator raises the 
rock to the top of the building and 
discharges it onto a Link Belt Con. 
veyor. This Link-Belt conveyor dis. 
tributes the rock into the raw nil 
bins. Rocker arm feeders control the 
flow of the rock to the kominuters, 
where it is mixed with the clay ani 
water. The proportions are about 
3% parts of rock to 1 part of clay 
while water constitutes 34 per cen 
of the whole. 

This has brought the two main in- 
gredients together in one of the three 
kominuters that give the material 

Interior of Raw Storage Building Showing Clay Storage 
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the first mill grindfng. The discharge 
from the kominuters is elevated to a 
trix separator that allows the fines 
to pass on to the tube mills and re- 
turns the coarse particles to the ko- 
minuters for regrinding. Both re- 
turns are made through pipes by 
gravity. All of the finely ground ma- 
terial then passes through a 7 by 22 
foot F. L. Smidth tube mill that gives 
the material a still further reduction, 
after which two 6 foot 6 inch by 10 
foot tube mills divide the load and 
complete the raw grinding. The dis- 
charge from the tube mills is con- 
veyed to any one of the three cor- 
recting basins and discharged to 
them. The large tube mill is oper- 
ated by a 200 horse power General 
Electric motor and the small tube 
mills by 100 horse power motors of 
the same manufacture. The speed 
reduction is made through a Lenix 
drive in each case. 
The slurry is drawn from the three 

correcting basins by gravity into a 
mixing basin. This procedure is con- 
trolled by the chemist, who uses this 
means to secure the proper mix for 
burning. An Ingersoll-Rand air lift 
pump delivers the slurry to the two 
kiln feed tanks. The slurry is then 
pumped from the kiln basins to the 
kiln feeders, which control the flow 
of material into the kilns. This 

slurry is kept in a creamy state by 
means of mechanical agitators in each 
of the basins. 

Two Vulcan kilns, each 170 feet 
long and 9 feet in diameter at the 
feed end and enlarged to 10 feet in 
diameter throughout the burning 
zone, dry the slurry andthen burn it 
to clinker. Each kiln is operated by 
a 50 horse power General Electric va- 
riable speed motor through belt 
drives. The switches and controls 
for these motors are located at the 
operator’s end of the kiln. Powdered 
coal is the fuel used for burning. 
After being discharged from the kiln, 
the clinker falls through a passage- 
way to a 40 foot F. L. Smidth pres- 
sure cooler, one under each kiln. 
The clinker travels the length of the 
cooler on the inside and returns part 
way in a passageway between an 
inner and outer shell. Air for cool- 
ing is furnished by an American 
blower, which forces the air through 
the cooler in the opposite direction 
to that traversed by the clinker. That 
part of the air required for operation 
of the kiln is used in its heated state 
and the balance allowed to escape. 

Both coolers discharge into a com- 
mon Link Belt conveyor that carries 
the cooled clinker to the clinker stor- 
age building. After elevating it is 
discharged onto piles in the building 

Interior View Showing Kominuters 
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for mixing by a 15-ton Bay City loco- 
motive crane. The Olympic Portland 
Cement Company has found that 
fresh clinker mixed with aged clinker 
in equal proporitons is easier to grind 
than fresh clinker only as it comes 
from the cooler. A reclaiming con- 
veyor operating under the clinker 
storage transports the mixed clinker 
to the dry mill, where it is elevated 
to the clinker bins, which are located 
in the top of the dry mill building. 

The Bay City crane used for mix- 
ing clinker also unloads the incoming 
gypsum from the railroad cars onto a 
pile in the clinker storage building 
or into a hopper over the reclaiming 
conveyor under the clinker storage. 
This reclaiming conveyor carries the 
gypsum to the dry mill, where it is 
elevated to a gypsum bin located 
alongside the clinker bins. 

Proportioning of the finished prod- 
uct is done by spotting a steel car 
under the discharge spouts from the 
clinker and gypsum bins and draw- 
ing off the proper proportions of each 
into the car. The car is moved by 
hand a few feet and dumped into the 
kominuter feed bins located directly 

over the feeders ‘of the kominuters, 
Two number 85 F. L. Smidth koni. 
nuters perform the first stage of the 
finish grinding. Various sized balls 
are used for the grinding agents, 

Discharged from the kominuters 
into a common screw conveyor, the 
partially ground cement is carried to 
an elevator which discharges into a 
screw conveyor operating over the 
two tube mill feed bins. Two nun- 
ber 18 tube mills complete the grind- 
ing of the cement, using cylpebs for 
the charge. Motors of 100 horse 
power are required to operate each 
kominuter and 200 horse power mo- 
tors are used on each of the tube 
mills. The clinker, gypsum, komi- 
nuter, and tube mill bins are con- 
structed of structural steel beams 
and plates. The bins are placed side 
by side wherever possible to conserve 
space and steel. 
A screw conveyor operating under 

the discharge from each tube mill 
carries the cement to the end of the 
dry mill building. Here it is dis- 
charged onto a belt conveyor, set at 
an angle of 30 degrees, which ele- 
vates the cement to the top of the 
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storage silos and discharges it into 
a screw conveyor, which distributes 
the cement to the various silos. There 
are 10 silos, éach holding 10,000 bar- 
rels of cement. They are arranged 
in two groups on each side of the bag 
and packing house, which is directly 
under the inclined belt conveyor com- 
ing from the dry mill to the silos. 

A machine, called an Xbiner, which 
is an F. L. Smidth product, draws 
the cement from the silos and dis- 
charges it into a screw conveyor 
operating in a tunnel underneath the 
row of silos. There are two of these 
machines and they travel on their 
own tracks and discharge into the 
same screw conveyor. The Xbiner 
is connected to an opening in the 
bottom of the silo and the slide with- 
drawn. The cement falls into a screw 
that feeds the cement into the longi- 
tudinal conveyor without floods or es- 
cape of cement dust. A motor direct 
connected to the machinery of the 
Xbiner and mounted on the carriage 
or the machine operates it. An 
attendant is not required constantly 
in the tunnel to operate the 
Xbiners. After connecting it to the 
proper bin, the operator goes back 
to the packing house for other 

work. After going through several 
tunnels where there was a deafening 
din, caused by the pounding on the 
pipes leading from the bins to the 
conveyor, it was a treat to go through 
this tunnel where you could talk and 
be understood and where you did 
not have to dodge spurts of cement 
caused by flooding of the pipes. 

An elevator takes the cement dis- 
charged from the screw conveyor and 
elevates it to the top of the packing 
house and there discharges it into a 
screw that screens the cement and 
then discharges it into the large steel 
bins over the Bates 4-tube packers. 
These steel bins have circular bot- 
toms With the packers connected to 
the lower part. There are two such 
bins with two Bates packers under 
each, witn provisions for additional 
packers and for packing in barrels 
if desired. Spill elevators reclaim 
the cement spilled in sacking and re- 
turn it to the screen and packing 
later. Dust collectors keep the pack- 
ing house in a livable condition. 

The sacked cement falls onto belt 
conveyors that discharge into trucks 
onto the cars spotted on tracks along- 
side each side of the packing house. 
It is possible to load 4000 barrels of 

The Two 170 Foot Kilns 
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The Xbiners Drawing Cement from Silos 
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Interior View in Switch House showing a Guard Which Is Typical of Safety Policy 
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The Tank Feed to Bates Packers 

Interior View Showing Trix Mills 
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The Lenix Drive 

cement on a single switch. The com- 
pany owns its own cars for han- 
dling this amount of cement to the 
dock for loading onto barges or ocean 
steamers. This saves railroad charges 

a 

and insures enough cars to handle a 
cargo of cement when the boat can 
call for it. A switch engine owned 
by the cement company handles the 
cars to the dock as well as doing any 
switching required throughout the 
plant. 

Fuel oil was originally used for 
calcining the clinker, but, in 1918 g 
coal pulverizing plant was installed 
replacing the oil for kiln fuel. The 
oil installation is still in place for 
use in case an emergency should 
arise. Bellingham coal is secured at 
a very low cost from the nearby 
mines and brought in the plant by 
railroad. A coal storage shed was 
constructed from the coal mill build. 
ing over to and covering the track 
to the rock storage. This track is 
built on a trestle above the plant 
level, affording an opportunity to 
dump the cars by gravity. An in- 
clined apron conveyor was. con- 
structed under the track throughout 
the length of the coal storage shed, 
onto which the coal is dumped 
through the tracks from bottom dump 
gondolas and deflected towards the 
coal mill building. Tracks in the 
shed on the ground level provide a 
means for the coal to be reclaimed 
by a locomotive crane. This crane 
loads the coal into bottom dump cars 
for dumping into the coal mill hop- 

The Clay Feed 
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per. Incoming coal is dumped di- 
rectly into the mill hopper if pos- 
sible to save the extra handling. 
The coal is elevated from the hop- 

per to the wet coal bin over the 
dryer, from which it is fed to the 
dryer by a feeder. After passing 
through the Cummer dryer it is given 
a two stage grinding. First it goes 
through a kominuter and_ then 
through a tube mill. The powdered 
coal is conveyed to the kiln feed bins 
in the kiln building. 
The dryer fuel is the raw woal fed 

through automatic stokers to the 
fire box. Air for drying the coal is 
drawn in through the fire, traversing 
the length of the dryer on the. out- 
side of the shell carrying the coal. 
An exhauster fan discharges,the air 
to a double stage set of cyclone ‘dust 
collectors that cleanse the air before 
allowing it to escape. ag 
The kiln feed coal tanks havea ‘ta- 

pacity of ten tons of powdered coal 
each. There is one tank for each 
kiln equipped with independent units 
for feeding the coal to the kilns. The 
feeding is done by a screw conveyor 
operated so as to draw coal from the 
bin. A Smidth variable speed fric- 
tion device allows the burner to 
change the rate of feed as desired. Reinforced Concrete Water Tank 
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Airplane View Showing Plant and Harbor 

The feeder screw discharges into a 
pipe through which a_ blower is 
forcing air into the kilns. This 
stream of air carries the coal into 

the kiln and projects it into the burn- 
ing zone. The air for the operation 
is furnished by a Garden City fan. 

F. L. Smidth and Company de- 
signed and supervised the construc- 
tion of the plant for the owners. 

Provisions have been made in the 
original plans for increasing the 
plant from a 2 kiln plant to a 6 kiln 
plant, which would be three times 
the present capacity. The level site 
has favored an excellent track lay- 
out. All trackage is owned bv the 
cement company and is_ intercon- 
nected with a suitable switching ar- 
rangement at each end of the plant 

The Reinforced Concrete House of the Superintendent 
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for easy handling of cars through- 
eut the plant entirely on their own 
tracks. 

A large reinforced concrete water 
tank built by running up a set of 
silo forms and flooring across at the 
desired point supplies the water for 
plant use. A condensing tank is used 
for supplying circulating water to 
bearings, etc., and cuts down the 
amount of pumping necessary. Elec- 
tric power for plant operation is se- 
cured from the Puget Sound Light 
and Traction Company, and stepped 
down to plant voltage in a sub sta- 
tion at the plant. Reinforced con- 
crete machine shop and _ storehouse 
buildings well equipped for caring for 
the needs of the plant are conveni- 
ently located to the main parts of the 
plant. The office is also of reinforced 
concrete and located on the roadway 
entering the plant. A large, com- 
modious washroom and shower bath 
is provided for the use of the em- 
ployees in a building which is devoted 
to the use of the employees as they 
wish. 

Mr. A. F. Krabbe, the superinten- 
dent of the plant, takes great pride 
in its appearance. All of the open 
space between the buildings not used 
for walkways, roadways or trackage 
has been turned into lawn and is 
kept in excellent condition. Flowers 
are growing everywhere, which to- 
gether with the great variety of 
trees that are in excellent condition 
are evident that there is no damage 
being done around this plant from 
cement dust. 

The company has constructed a 
large, commodious reinforced con- 
erete house for the use of the super- 
intendent. It is located in a grove 
of trees between the office and the 
Bay. 

The Olympic Portland Cement 
Company. Limited, has its main office 
in London, England, where Mr. Wil- 
liamson, the Chairman of the Board, 
and Mr. Ross, the Secretary, reside. 
Mr. A. F. Krabbe is manager and 
superintendent of the plant. His 
home and office are at the plant. 

Gravel Plant Suffers Fire Loss 
The office building of the Northern 

Indiana Sand and Gravel Company 
was completely destroyed by fire re- 
cently. Mystery surrounds the cause 
of the fire. A shotgun which was 
kept in the office was removed before 
the fire and offers the only clue to 
the local authorities. 

Cement Retarders 

There is a_ wide difference of 
opinion as to the adaptability of an. 
hydrite as a substitute for gypsum as 
a retarder for Portland cement. At 
present gypsum is commonly used for 
retarder in cement, on account of its 
cheapness, although it is known that 
plaster of Paris will retard cement, 
and that anhydrite has a retarding 
effect. The problem is of importance 
as many gypsum quarries are encoun- 
tering anhydrite mixed with the gyp- 
sum in the deeper parts of the bed, 
In order to obtain definite informa- 
tion on the properties of anhydrite, 
gypsum and plaster of Paris, exhaus- 
tive tests have been conducted by 
chemists of the Bureau of Mines, De- 
partment of Commerce, with about 20 
different Portland cements, using 
pure anhydrite and mixtures of an- 
hydrite with gypsum and plaster of 
Paris. It was found that pure an- 
hydrite is a poor retarder, but some 
of its mixtures gave very good re- 
sults. The best results as to setting 
qualities, strength, and plasticity 
were obtained with mixtures of gvp- 
sum and plaster of Paris. Several 
fundamental principles governin® ce- 
ment retardation were established by 
the tests. This work was conducted 
by the Bureau of Mines in coopera- 
tion with and at the request ot the 
cement and gypsum industries. The 
results are to be used as a basis for 
tests by the companies on a large 
scale. 

Stillwell Sand and Gravel Sold 

The sale af the Stillwell Sand and 
Gravel Company to M. A. Mavielle of 
Indianapolis has been completed. 
The new owner, who has taken pos- 
session, was reported to have paid for 
stock to the sum of $150,000, which 
was surrendered by the former own- 
ers, Thomas N. Stillwell, Ernest W. 
Hill, Rex Kaufman and Wade H. 
Free. 

The deal included all of the com- 
pany’s property and equipment except 
an addition of seventy-two lots south- 
east of the Stillwell Company pit 
along the Mounds Park road, which 
were sold to Charles E. Willson, 
general manager of the Remy Elec- 
tric Company for $10,000. The deed 
was reported to have been made to 
Fred S. Kimmerling, director of pro- 
duction control at the Remy factory. 
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Blasting and the Use of Explosives 
By F. F. McLaughlin, Blasting Engineer, France Stone Company* 

IGH explosives have become one 
H of the great servants of our 

present civilization. Like other 
great giants in man’s service such as 
steam, electricity, air, and fire, ex- 
plosive effort must be directed and 
controlled lest harm, instead of good, 
be a result of its use. The control 
of any great energy is largely a 
matter of preparation for the direc- 
tion of its effort. In other words, it 
is a matter of our driving the team 
instead of the team driving us. 

Blasting is usually viewed as a 
necessary evil in the operation of a 
quarry—the war department of the 
industry, as it were. Every year a 
large number of blasting accidents 
occur, resulting in injury and death 
to many men. Because the accidents 
usually destroy the evidence, the ac- 
tual causes of many blasting acci- 
dents are never fully determined; 
but, with few exceptions, a check on 
the previous conditions plus the re- 
sults of an accident will prove that 
men, and not the explosives, pri- 
marily were the cause for disaster. 
If this statement is true, our hope 
of preventing blasting accidents is 
well founded. A man can be trained 
—a case of explosive cannot direct 
itself. 
There is no such thing as a “safe” 

high explosive. We buy it and use 
it for what it is—an enormous po- 
tential energy chemically stored and 
harnessed for our service. We may 
as sensibly expect to avoid the nat- 
ural results of contact with a high 
tension power line as to abort the 
known laws governing explosives and 
get away with a whole skin. 

In face of all the death and injury 
incident to the use of explosives it 
is folly to expect to find some easy 
road of escape from the hazard. But 
blasting accidents are preventable. 
They are caused by ignorance, care- 
lessness, and the miscellaneous 
item called “the act of God.” I put 
ignorance at the head of the list, and 
the densest comparative ignorance 
lies with the executive who hasn’t 
sense enough to be afraid for him- 
self and his men when he isn’t sure 
of the right thing to do in blasting 

*A paper presented on September 30, 
1925, before the joint meeting of the 
Cement and Quarry Sections at the Na- 
tional Safety Congress held in Cleveland. 

practice. Not many average work- 
ing men are intentionally careless 
with explosives. They are afraid of 
it, and usually seek to get a blast 
over with as quickly as_ possible. 
Their ignorance, which created their 
fear and haste, produces a treble 
possibility for trouble. Haste is 
never a good tool for a normal job, 
and blasting can be made a normal 
part of your quarry operation. 
Therefore, neither haste nor ig- 
norance has any place in safe, effi- 
cient, use of explosives. 

High explosives will normally fol- 
low and be governed by fairly well 
known laws. It is an inanimate ma- 
terial, and can be controlled. Let 
us then really educate ourselves 
about this material and its use that 
we may avoid accidents and forget 
our fear of its use and power. 

Our government, through the Bu- 
reau of Mines, our states, through 
their various industrial commissions, 
the various explosive manufacturers, 
and our trade magazines will lay be- 
fore us, for the asking, the work of 
literally hundreds of men who have 
labored on this subject for our benefit. 
The purchase price of safety for you 
and your men is only ordinarily a 
letter stating your wants and some 
common sense to interpret in your 
particular quarry what you will be 
told about explosives. 

Lest some may think that blasting 
accidents are more largely caused by 
the material used than by a lack in 
the direction of its use, a word will 
be said here about the manufacture 
of explosives. It is a far cry from 
Nobel’s simple mixture of nitrated 
glycerin and fuller’s earth to the per- 
fected, controlled, high explosive of 
today. The unflagging effort of each 
generation of powder makers has 
reached a yet higher step in the 
progress of understanding and safety 
in the manufacture and use of ex- 
plosives. Probably no other body of 
manufacturers so extend their inter- 
est beyond the manufacture and sale 
of their product as do the producers 
of explosives. As if in obedience to 
the old Christian code, where we 
would have them go a mile with us 
they have gladly gone two miles. 
They make every conceivable effort 
to protect a troublesme business from 
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trouble. No explosive manufacturer 
can, for reasons that are clear, afford 
to have a series of disastrous events 
connected with his product. The 
Bureau of Mines constantly checks 
explosive products to keep the manu- 
facturer from error even though his 
own company check through rule, 
laboratory, and supervision. The 
Bureau for the Sale Transportation 
of Explosives is another government 
agency that specifies details for ex- 
plosive packing and _ transportation, 
specifying even the kind of car ex- 
plosives may be shipped in. The rail- 
roads are instructed to expedite de- 
livery and discharge of the contents 
of a car of explosives. Nine thou- 
sand, nine hundred, ninety-nine times 
in ten thousand explosive shipments 
reach your plant siding practically 
as good as when they left the factory. 
This being the case, the arrival of 
the car on your siding ends the real 
responsibility of the manufacturer 
and the transportation company and 
your responsibility begins. 

Every honest manager or superin- 
tendent wants to do the right thing. 
We err through lack of intormation. 
The long, sate, way is the shortest 
good road between the two points in- 
volved. Take some thought about 
the hazards of fire and collision when 
locating the car for unloading, and 
about the course your wagon, truck, 

or men must take in transterring the 
cases from the car to the magazine. 
If it is wise for the manufacturer 
and our government to be concerned 
about these details it is foolish for us 
not to follow their example. Have a 
good road from the car to the maga- 
zine, and from the magazine to the 
quarry face. We have the men and 
material needed right at hand with 
which to build the best roads in the 
country. Not only is a good road an 
attraction to a visitor at your plant, 
not only does it reflect your own pride 
and neatness around the job, but it 
pays a real dividend, especially in 
bad weather. It is safe to transport 
cased explosives in a clean truck on 
a good road. Remember that you 
cannot know the exact condition of 

the contents of a case of explosives 
until the case is opened. Electric 
exploders and blasting caps should be 

handled like a crate of eggs, while 
powder fuse and cordeau will stand 

rougher treatment. As a rule don’t 

jolt or jar explosives any more than 

absolutely necessary. Never toss or 

throw them, and be careful about the 

~~~, 

surface on which you slide them. 
The chemicals of many explosives 

deteriorate with age, and this tends 
to make them more and more ip. 
sensitive to ordinary methods of de. 
tonation. This in turn leads to mis. 
fires in the blast. As far as pos. 
sible, keep your explosives stock fresh 
—not over six months old. Many ex. 
plosives deteriorate when allowed to 
become damp, or too hot or cold, 
Equip your plant with a clean, dry 
well ventilated storage magazine lo. 
cated and erected to comply with the 
laws of your state. Keep explosives 
in a magazine separate from de. 
tonators of any sort. The govern- 
ment regulations applying to the 
packing of explosives require the 
manufacturer to rightly mark the 
boxes “this side up.” They do not 
so mark the boxes in order to play 
a joke on you. “This side up” means 
up, not down, nor on the side, nor 
end. Store them in the magazine as 
instructed. A second magazine is 
necessary in which to store detonat- 
ors, and indeed should embody all 
the virtues of a main explosives 
magazine. Have magazines large 
enough, but don’t order more than 
you can store for there is no other 
place “just as good” in which to 
store the excess. Poor storage will 
cost you much money in impaired ef- 
ficiency of the explosives and will 
considerably increase your chances 
for blasting accidents due to the 
changed condition of the explosive 
under poor storage. This applies to 
fuse and caps as well as to the ex- 
plosive proper. 

I want to make a few statements 
here about frozen or hardened ex- 
plosives. Don’t use explosives when 
in such condition! And don’t thaw 
them, either, for most folks don't 
know the chemical they are trying to 
bring out of a congealed state in the 
thawing process. It takes an ex- 
plosive chemist to be safe during such 
an operation. If it is necessary for 
you to store and use explosives in 
low temperatures there are manv- 
facturers ready to supply you with a 
practically non-freezing explosive of 
many types. Don’t use and don’t 
thaw frozen or hardened explosives! 
Be suspicious of explosives that have 
a tendency to “stiffen up” in tem- 
peratures below forty degrees Fah- 
renheit to the point of making a prac- 
tice of testing each cartridge used by 
gently trying to insert a small round 
wooden peg in the middle and at 
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each end of the cartridge. If the peg 
meets resistance the explosive is in 
no condition to be used from either 
the viewpoint of efficiency or safety. 
A very large portion of the total of 
blasting accidents can be traced di- 
rectly to the attempted use of frozen 
explosives. 

If you were to make a bank blast 
today, yesterday was the right time 
to start it. By this is meant that 
intelligent preparation for a blast is, 
in itself, a large factor of safety. 
Blasting cannot be rightly accom- 
plished without preparation. Be sen- 
sible about blasting, not fearful. Be 
deliberate. Take time and fore- 
thought to plan the details of a blast 
even more thoroughly than you plan 
the other major details of your 
quarry operation. Clean the bore 
holes to be used, even if it means 
taking the drill to do it. Clean away 
the loose stone from around the top 
of the holes. Run the drill tools 
down to the bottom of each hole, 
knocking down any lodged stone or 
wood in the hole, and spudding up 
the cuttings that have settled to the 
bottom. Bail the holes thoroughly, 
removing all the water possible. Some 
kinds of explosives decrease in ef- 
ficiency very rapidly under contact 
with water, and this fact is a pro- 
lifie source of misfired charges. If 
you don’t already know how, get 
some experienced explosive man _ to 
show you how to measure the width, 
space, and depth that determine the 
tons of burden of each bore hole. 

This information, plus your own ex- 
perience in blasting your bank, will 
enable you to almost exactly de- 
termine the amount of explosive re- 
quired for each separate hole so that 
when delivering the explosive from 
the magazine to the bank you can 
place the amount needed adjacent to 
each bore hole. The importance of 
this practice is mentioned later. See 
that the top surface of the blast is 
clear of the odds and ends that 
gather from drilling and stripping 
operations. You can’t blame your 
men for stumbling and falling if 
they are compelled to move around 
in the midst of a lot of debris. Clear 
the shot and adjacent surface of elec- 
trie power lines that are near the 
surface, especially when electric blast- 
ing caps are to be used. Whenever 
possible clean away the bottom of the 
face ahead of the shot before loading 
any holes. For a hole to explode, 
from any cause, with men working 

in front of the face of the shot, 
means almost certain death to those 
men. See that all the tools are on 
hand, and in good shape, that are 
usually required in loading bore 
holes on your quarry bank. Use only 
wooden tools—wooden tamping poles 
without exposed metal, a wooden peg 
spliced on a rope for lowering cart- 
ridges in the hole, a round wooden 
peg twelve or fourteen inches long 
for making hole in cartridges through 
which to lace detonators, a wooden 
mallet with which to open boxes, and 
a wooden box to hold detonators un- 
til used. Such preparation will go a 
long way toward inspiring confi- 
dence on the job. 

An old Chinese adage reads: “He 
who rises late must trot all day.” 
It is wise to get an early start load- 
ing bore holes with explosives. It 
is cooler early in the morning, heads 
are usually clearer, and the explosives 
will not have to remain so long in 
the sun on a hot day. Also, you 
won’t be pressed for time in finishing 
the job. Don’t hurry. You are 
spending quite a sum of money in 
explosives, drilling, and labor. You 
must think as well as work. Take 
time to protect your investment, and 
you will be taking the safe, sane, 
sensible course. There ought to be 
one man on every shot to do nothing 
but watch the workmen. The ma- 
terial will do nothing of its own ac- 
cord. It is eternally the men that 
get into trouble with the material. 
If possible do not have the process of 
loading more than one hole at a time. 
This concentration makes security 
and efficiency possible, while their 
value is divided by the number of 
holes being loaded at the same time. 
Do not have any more men working 
on the blast than are absolutely 
necessary. Eliminate the guesser, 
the chance-taker, the curious visitor, 
the smoker, hobnailed shoes, and 
matches. 

Open the cases of explosives and 
detonators only as they are used, 
hole by hole. The cartridges are less 
exposed to sparks, heat, and cold in 
the cases than they are out of them. 
Open the cases only with a wooden 
mallet, and when opened do _ not 
dump the contents on the ground. A 
little wind blows the sawdust packing 
in the men’s eyes, a little spark sets 
the paper afire—and there you are 
with a possible accident looming up. 
Lift the cartridges from the box and 
lay them by the hole being loaded. 
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You can then remove the box, paper, 
sawdust and all intact away from the 
shot. Do not start to load a hole 
until you are safe from sparks and 
lightning or stray electric currents. 
If a storm arises call your men to a 
point of safety away from the shot, 
and stay away until the storm has 
passed. Lightning will burn, explode, 
or detonate blasting caps, cordeau, 
and explosives. Inspect each bore 
hole just before loading it and see 
that it is a clear hole without ob- 
structions to the bottom. A lodged 
piece of wood or a projecting stone in 
the hole means a jammed cartridge, 
and a consequent hazard created by 
trying to dislodge the cartridge. 
Your blaster is no vertical William 
Tell. I am not prepared to say just 
how far various explosives can be 
safely dropped in a bore hole, but by 
past experiences I am prepared to 
say “don’t drop it at all.” It isn’t 
necessary to drop it. Use a wooden 
peg hung on a rope, pushing the peg 
into the cartridge till friction holds 
it, and lower the cartridge with this 
tool down the bore hole. 
When the cartridge is seated where 

you want it, a slight, sharp, jerk 
will release the peg from the car- 
tridge so that it can be drawn 
again to the top and the performance 
repeated until the hole is loaded. 
This loading practice does three 
things for you:—it gets away from 
serious friction against explosive 
matter deposited on the walls of the 
bore hole as each succeeding car- 
tridge is dropped; by means of 
measured knots or other marks on 
the length of the rope you can ex- 
actly determine where each cartridge 
is located; it avoids the possibility 
of jamming the cartridges in the hole 
and the consequent practice of dis- 
lodging the “hung” cartridge. A 
jammed or hung cartridge is proba- 
bly the greatest single ally of the 
undertaker encountered in the use of 
explosives. Even the use of a wooden 
pole is no insurance when you poke 
and push and hammer away at a 
hung cartridge trying to dislodge it 
and force it on down into the hole. 
Often the detonator is cut in the 
above process. It is better to lose 
the hole than to treat a cartridge 
roughly. It is still better to avoid 
paying both penalties by lowering 
the explosive instead of trying to 
drop it in the hole. Again, I con- 
fess, I am not prepared to say just 
how much tamping can be safely 

done on various explosives, but I am 
prepared, by experience, and in the 
interest of safety to say: do not tamp 
it at all. To tamp stemming in a 
bore hole is one thing, and quite al] 
right if the detonator is not dis. 
turbed, but to tamp explosives is to 
freely invite the pail-bearers and the 
preacher to your funeral. I know 
that some of you can tell me how 
many hundreds of times you have 
tamped explosive cartridges with a 
pole or bumper and “got by with it,” 
but regardless of the supposed suc. 
cess of your past practice, you are 
still wrong if you want to be safe, 
It is better to gain explosive efficiency 
by bringing the cartridge diameter 
and the diameter of the bore hole 
closer to each other—and then be 
satisfied with the result and with an 
uninjured body. 

Having the exact amount of ex- 
plosives needed adjacent to each hole 
scatter the boxes over the shot 
where they are handy when needed 
as the loading progresses. This same 
scattering of the boxes divides the 
hazard of amount in one place to 
sparks, lightning and misfires. Some- 
times it is necessary to break car- 
tridges to smaller pieces to load ob- 
structed holes. Remember that as 
such a hole is loaded the hole walls 
become somewhat coated with adher- 
ing explosive. It is wise not to tamp 
even the stemming in such a hole. 
After the explosives are loaded in a 
hole throw in at once enough stem- 
ming to protect the exposed ex- 
plosive from any fire. Look well to 
the kind of stemming or tamping 
used. In most quarries the finer size 
rock dust is used for this purpose. 
It serves very well, but keep the dust 
free from larger size rocks that 
might cut the fuse, wires, or cordeau 
while being tamped on the explosive 
charge. 

We are all prone to give a sigh 
of relief when the last hole of a shot 
is loaded and tamped, and _ indeed 
quite a bit of our blasting hazard 
is over; but even though the details 
of your quarry operation press you 
hard for the stone in this blast take 
your time while connecting the de- 
tonators on the shot and make sure 
it is rightly done. Use only experi- 
enced men to “hook up” the shot. 
Make a final inspection of all con- 
nections after the men, with their 
sometimes blundering feet, have been 
sent away. A poor connection of the 
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detonators means a missed hole, and 
a missed hole not only means a 
poorer shot but passes a hazard to 
the shovel crew who have no good 
way to protect themselves. When you 
are finally ready to make the blast, 
take the further step of assuring 
yourself that men and equipment are 
in the clear. See that they are even 
more than sufficiently safe, for a 
blast will sometimes fool even the 
best “guesser’” on the job as to 
where it will land. Make sure, by 
instruction and practice, that your 
men, especially the new ones, recog- 
nize whatever type of blast warning 
signal you use. It goes almost with- 
out saying that you will take steps 
to protect nearby transportation 
highways and residents from possi- 
ble flying stone from the blast. 

If you shoot with electricity do not 
connect the shot with the power line 
or battery until the main switch and 
fuses are pulled. In damp condi- 
tions, where there is a possibility of 
a ground through the switch block, 
go even so far as to disconnect the 
wires leading from the switch or 
battery to the shot until everything 
is ready to make the blast. It is a 
good practice to have a man sta- 
tioned constantly by and in charge of 
the battering or firing switch from 
the time the detonators are being 
connected until the blast is made. If 
the shot is fired with a fuse and cap 
it is well to make a_ second, or 
“dummy” fuse and cap six inches 
shorter than the main shot fuse. 
Light this “dummy” first when light- 
ing the shot fuse and on its exploding 
the cap you will know within fifteen 
or twenty seconds when to expect the 
blast to go. If the powder fuse has 
been kept dry and is not kinked it 
will follow the manufacturer’s rate 
of burning very closely, but no de- 
pendence should be put on a fuse in 
poor condition. In case of doubt 
about a fuse, that has been lighted 
and does not explode the cap in 
reasonable time for its length, wait 
at least an hour before approaching 
It to discover the cause. Some very 
peculiar things have happened with 
poor fuse. Having successfully ac- 
complished the loading and firing of 
a bank blast, do not be hasty in re- 
turning into the fumes and smoke 
that nearly always surrounds the 
blasted ‘rock. Be sure to wait in 
damp weather. 
The same general sense applies to 

secondary, or pop, blasting as has 

been said about the bank blast. 
Have a couple of small storage maga- 
zines in the quarry handy to the 
work, one for explosives, and one for 
detonators. Pick out a steady re- 
liable man for this work. After all 
is said and done, safety or hazard 
goes as the man goes. Beware of 
the fellow who carries explosives or 
caps around the shovel or locomotive 
in an open box, or who carries caps 
or explosives or both in his pockets, 
or who crimps caps on fuse with his 
teeth or a knife, or who wants to 
save you money by using short length 
fuses, or who takes pride in the large 
number of fuses he can light at one 
time and get away with it. The 
practice of lighting a “dummy” fuse 
shorter than any used in the small 
hole shots, lighted first, and used as 
a warning signal to get under cover, 
is a gocd way to avoid trouble with 
this part of blasting. 

In closing I offer this word to you 
men who are executives in quarry 
operations—none of these suggested 
safe practices about blasting, and 
the use of explosives, will cost you 
very much money. Compensation for 
the injured and killed calls for a 
good sized check. An informed, re- 
liable, man is needed for supervision 
every time major blasting is done in 
a quarry if safety is to be a com- 
panion with your blasting. Let such 
a man have your confidence. Edu- 
cate him constantly that he in turn 
may educate the men who must 
handle and use explosives in your 
quarry that they may come contented 
to work in the morning and go home 
safe and happy at night. 

“A laugh is worth a_ hundred 
groans in any market.” 

Cement from Russia 
Announcement has been made by 

the Treasury Department to the ef- 
fect that cement from Russia will 
hereafter be admitted into the United 
States free of duty under reciprocal 
provision of the cement paragraph 
of the present tariff act. 

Some time ago the Soviet of Peo- 
ple’s Commissars issued a _ decree 
authorizing the Soviet customs au- 
thorities to admit cement free of duty 
into Russia when from a country 
which imposes no duty upon Russian 
product. A similar provision is con- 
tained in paragraph 1543 of the 
tariff act of 1922, and free entry 
privileges will be accorded to cement 
both in the United States and in Russia. 
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Hazards of Standard and Narrow Gauge 
Railroad Equipment in Quarries 

By W. W. Stewart of Koppel Industrial Car and Equipment Company* 

operation confronts us with haz- 
ards requiring much prudence 

and care to overcome, and our efforts 
toward safety lead us to thorough 
investigations of the factors—cause, 
effect and remedy. We know the 
cause is primarily carelessness and 
neglect, and we know that the effect 
is sometimes appalling but the rem- 
edy we must work out to our own 
satisfaction. 

Standard gauge railroads, as well 
as most of the industrials, have been 
relentless in their crusade against 
accidents by educating their em- 
plovees, as well as the public, to their 
ideals of safety. Statistics will show 
that their efforts have been highly 
rewarded. 

For operation of equipment, the 
standard gauge railroads have their 
standard rules and regulations to 
govern application of safety appli- 
ances for interchange, but for the 
industrials, or narrow gauge rail- 
wavs. it is practically impossible to 
establish one set of standards apoli- 
cable to all industries, as each indus- 
try has conditions peculiar to its 
particular line of work. 

In the quarries we encounter ex- 
treme hazards. We are obliged to 
comhat such elements as very poor 
track eonditions with heavy grades 
and inclines, overloading of cars, im- 
proper loading of ears, excessive snot- 
tine of cars, handline of cars having 
high center of gravity necessary to 
insure proper dumping and the use 
of the link and pin counlers. 

In reference to track cond‘tions, 
the standard gauge railroad eyuip- 
ment requires the use of heavy rails; 
and as the cars have double trucks, 
they will ride very uneven tracks. 
As the narrow gauge equipment re- 
quires lighter rails and smaller cars 
with single truck construction, con- 
siderable difficulty is experienced in 
keeping cars on the track. To main- 
tain perfect road bed would require 
considerable expenditure because just 
as soon as the steam shovel has made 

R ‘creration equipment and _ its 

*A paper presented on September 30, 
1925, before the joint meeting of the 
Cement and Quarry Section at the Na- 
tional Safety Congress held in Cleveland 

one cut, it is necessary to move this 
track over to the face of the quarry, 
However, it is true that the high and 
low spots, loose joints, crooked rails, 
proper elevation on curves and widen- 
ing of track gauge at the curves 
should be taken care of in the quarry, 
thereby reducing to a minimum the 
possibility of derailments and wrecks, 

A very common practice in quarry 
work is the overloading of cars and 
loading of cars heavily on one side 
to facilitate dumping. Both vractices 
are detrimental to safetv. The ideal 
quarry car to withstand heavy quarry 
service must have body construction 
to stand abuse occasioned by drop- 
ping of large rocks from the steam 
shovel dipper and must have stability 
of frame required for handling cars 
in trains, yet sufficient flexibility to 
insure satisfactory operation on ur- 
even tracks. Where side dump cars 
are used, the design requires a very 
high center of gravity to secure 
proper dumping angle. When such 
cars are in transit the unevenness 
of track causes considerable swavine 
of the cars, resulting in snilling of 
the load. subsequent derailment, and 
ultimatelv, loss of production to the 
mannfacturer. pronertv damare to 
tracks and ears and nossib'e chance 
of iniurv to workmen. : 

One of the greatest hazards of rail- 
way equipment in quarries is the use 
of the link and pin couplers. On 
standard gauge equipment the auto- 
matic coupler is used almost univer- 
sally. The larger equipment gener- 
ally operates on heavy rails and large 
radius curves, whereas, the narrow 
gauge equipment must operate on 
light rails and very small curves. 

The automatic coupler is limited to 

a certain extent in its ability to func- 

tion properly and still take care 0 

the vertical and lateral motion due 
to unevenness and curvature of track, 
but the link and pin coupler permits 

wide clearances and will function un- 

der very adverse conditions. The 
coupling of cars requires adjusting 

the link into proper position when 
cars come together, and this opera- 
tion sometimes results in injury to 
workmen. The coupler, in addition 
to being the means of coupling cars 
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together, is also part of the drawbar 
and is subject to severe shocks and 
strains. Also the hauling of cars on 
inclines with cable hooked into the 
coupler and “spotting” of cars, re- 
quiring considerable jerking of trains 
both work hardship on the couplers 
and draft gear. 

The general practice on draft gear 
with automatic couplers is to use a 
lipped yoke at the coupler. On small 
narrow gauge cars a yoke cannot al- 
ways be used, so the split tail coupler 
is substituted. This split tail coupler 
requires the use of a pin at the end 
of the coupler shank and this pin is 
not always accessible; therefore, on 
cars with this type of coupler the 
draft gear should be subject to peri- 
odical inspection and frequent re- 
placement of this particular pin. 

Another small detail which if given 
proper attention will eliminate con- 
siderable hazard, is the oiling of the 
journal boxes. Most quarry men be- 
lieve that the oil should be inside the 
journal box, and this is correct; but— 
why not put a little oil on the outside 
of the box where the box rubs the 
pedestals? This would insure free 
movement of the boxes in the pedestal 
guides when the springs are com- 
pressed: and if proper clearance has 
been provided between the bottom of 
the hox and the pedestal tie bar, the 
wheels will ride the high and low 
spots in the tracks reducing to a 
mirimum the noscibility of the flanges 
of the wheels climbing over the heads 
of the rails causing derailment and 
possible injury to workmen. 

Here is a case where on a certain 
day a quarry car jumped the track 
on a sharp curve. The foreman in- 
structed a track worker to jack the 
track at this particular place while 
he, the foreman, went to the quarry 
supply house to secure some new 
spikes. The quarry foreman failed 
to inform the locomotive engineer 
that work was being done on this 
curve, and he also failed to place 
any warning sign, such as red flag, 
or otherwise to show that work was 
being done. Before he returned from 
the supply house with the spikes, the 
locomotive pushing a train of empty 
cars ahead of it on its way back to 
the steam shovel, ran over and killed 
the track worker. 

Where the stone is being conveyed 
from the quarry up an incline to 
the crusher, you will find at the foot 
of the incline two tracks, one on 

which the loads are pushed in and 
the other track for the empties to be 
lowered from the mill. On a certain 
day an employer was short one man, 
and this man happened to be the 
regular cable hooker. The quarry 
locomotive was pushing in a train 
load of stone from the steam shovel 
just when the cable hooker was in 
the act of hooking to a car and actu- 
ally pushed against this man. This 
accident resulted in a permanent and 
total disability claim. This particular 
employer has been paying compensa- 
tion to the injured man for a period 
of two years, and from all indica- 
tions, will continue doing so for the 
life of this man. 

An accident that seems to be quite 
common in some of the quarries oc- 
curs when the hoist man releases the 
empty car down the incline and it 
bumps into other empties at the foot 
of the incline just when one of the 
employees is coupling up the empty. 
The man coupling up should use a 
hook for guiding the link into the 
coupler, and the hoist man should be 
careful in dropping the cars down 
the incline and not allow them to 
run down so far on the empty track 
as to bump into the cars at rest. 

When loading material from the 
bins into the railroad cars, it is cus- 
tomary to have the track elevated, 
and on this elevated track the rail- 
road company spots the empty cars. 
Occasionaily an employee wiil drop an 
empty car down to the bins without 
first examining the brakes, and this 
car will get away crashing into an- 
other car that has been loaded, there- 
by causing a wreck, sometimes a 
derailment with loss of time and fre- 
quently an injury to an employee. It 
appears that proper instructions by 
the superintendent to the employee, 
to properly inspect this equipment 
would prevent such accidents. 

There is another hazard relative to 
the railroad company’s equipment 
which frequently causes trouble. Con- 
siderable equipment is placed at the 
industry’s loading track not properly 
cleaned out, and it is necessary for 
the loader to have one of their em- 
ployees clean these cars. To do this 
it is necessary to drop the hopper. 
A great many stone producers are 
using the old style hopper wrench, 
and if they would use what is known 
as a safety hopper wrench, a good 
many accidents could be prevented. 

Take the case of a certain stone 
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plant in Ohio where they received a 
carload of coal in a hopper, and the 
employee was sent to dump this car- 
load of coal on the coal dump using 
the old type wrench. There is a cer- 
tain amount of tension on the locks 
of the hopper, and when released the 
wrench flew around, striking the man 
and causing injury. With the right 
kind of equipment to open this hop- 
per this accident could never have 
occurred. 

At some quarries considerable stone 
is being moved by motor trucks, and 
in many cases it is necessary for these 
trucks to drive under the bins where 
the railroad cars are loaded and 
where the dinky locomotive travels 
back and forth moving this railroad 
equipment. In those particular cases 
the operators should use extreme cau- 
tion to prevent damage to the trucks 
or injury to the driver. Here is a 
case where a car being spotted for 
loading got away and crashed into a 
truck while being loaded underneath 
the bins. In the truck driver’s en- 
deavor to get away he was pinned 
between the truck and the railroad 
ear and killed. With a little more 
care this accident could have been 
prevented. 

Most accidents are preventable, and 
generally your investigating commit- 
tee will report that had proper pre- 
caution been taken the accident could 
have been averted. To overcome or 
even minimize, the hazards of operat- 
ing railway equipment in quarries it 
would seem that the most feasible 
plan would be the selection of com- 
petent employees for this class of 
work; proper caution instruction with 
strict rules; enforcement of the rules; 
use of conspicuous warning signs; 
periodical inspection of equipment 
and frequent inspection of reciprocat- 
ing parts to detect sharp flanges on 
wheels, worn or defective parts, 
thereby, protecting our fellow men 
and more nearly conducting an opera- 
tion of safety. 

Domestic Bulletins 
Trench pump units and portable air 

compressor units as manufactured by 
the Domestic Engine and Pump Com- 
pany are described and illustrated in 
separate bulletins which are ready for 
distribution. 

The various types and sizes of pump 
units and air compressor units are 
given with their complete specifica- 
tions. 

Hayward Buckets 

Two new bulletins have been issued 
by the Hayward Company. One of 
these, bulletin 650, is descriptive of 
the Hayward class E clam. shell 
bucket; the other, bulletin 655, con. 
cerns the Hayward orange peel 
bucket. 

Both buckets are of the _ power 
wheel type. In the orange peel bucket 
the power wheel, in assembly with 
shaft cams and side chains, forms the 
closing mechanism. This mechanism, 
operated by a line attached to and 
passing around the power wheel, se- 
cures powerful leverage in closing on 
materials when the bucket is digging. 
In the clam shell bucket the power 
wheel, with the rope guard frame 
and patented flat link side or closing 
chains, is of such design that in addi- 
tion to the easy working conditions 
and the proper guarding for the rope, 
it provides ample leverage or closing 
power in the bucket for handling 
loose materials and even for some 
kinds of excavation. 

Both bulletins are neatly printed in 
convenient pocket size and nicely il- 
lustrated. 

Cableway Excavation 

An interesting catalog has been pre- 
pared by the American Manufacturing 
Company which discusses cable way 
excavators, excavating buckets and 
hoists. The catalog which is pro- 
fusely illustrated discusses the eff- 
ciency of slackline excavators, bucket 
loading and cable way excavating asa 
field of greater possibilities. Some 
representative installations of the 
American system are ilustrated and 
described. 

The Dixie Lime Products Company 
of Ocala, Florida, has purchased the | 
Florida Lime Company with large de | 

This transaction has | 
been effected by J. M. Meffert, princ- § 
posits at Zuber. 

pal stockholder in the Florida Lime 
Company, and is one of the largest 
transactions which have taken place 
in the lime industry in Florida. 

Victor Wilmot, who has for several 
years been Chicago district manager | 
of the Dodge Manufacturing Corpora 
tion, has been appointed general sales © 
manager of the company. Mr. Wil- ; 
mot’s headquarters will be at Misha 
waka, Indiana. 
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The New Mexican Gypsum Development 
By E. D. Roberts 

IONEERING in a way that dur- 
Pine the present age is found only 

in story books has resulted in 
the development in an efficient man- 
ner of an immense deposit of gypsum 
on the Island of San Marcos in the 
Gulf of Lower California. After a 
thorough prospecting of the deposit 
a company was formed under the 
laws of Mexico to be known as the 
Company Occidental Mexicana. 
The next step was to make detailed 

plans for the development of the 
deposit. This was done, and every- 
thing required for construction pur- 
poses or in the plant itself was 
bought and assembled in San Fran- 
cisco by February 15th of this year. 
A boat was chartered and the equip- 
ment loaded. This boat left San 
Francisco on March 15th for San 
Marcos Island carrying everything 
needed from tooth picks to the large 
crusher for preliminary breaking of 
the rock. The carpenters and pile 
driver crew required for construc- 
tion work were taken with them while 
all labor was secured in Mexico at 
a town called Rosalia, which is about 
12 miles from San Marcos and on 
the mainland. 
Arriving at San Marcos they found 

a well sheltered sound between the 
island and the mainland in which 
anchor was dropped. All materials 
and supplies were lightered ashore 

as no facilities of any sort were 
available before they arrived. The 
only living things upon the island 
were scorpions and_ rattlesnakes. 
Even water for drinking purposes 
had to be brought over from the 
mainland, a distance of several miles. 

Work was actually started on April 
15th, and gypsum was being crushed 
by July 15th, which was quite a feat 
when the difficulties which they had 
to surmount are considered. 

The gypsum deposit lies in an ex- 
posed position roughly 1% by 2 miles 
in area containing considerably over 
100,000,000 tons. The _ prospecting 
was done by Mr. W. E. Hendry and 
Mr. W. C. Ridell. One hundred rep- 
resentative samples were taken which 
averaged 97 per cent calcium sul- 
phate, the samples mining from 95 
to 99 per cent pure. 

Before actual construction was 
started, housing for the employees 
had to be put up, and equipment to 
be used during the construction 
placed. A 200 H.P. Busch Selzer 
Diesel engine was installed to gen- 
erate electric power for construction 
purposes and to operate the quarry 
and shipping facilities during opera- 
tion. Tunnels were driven to develop 
the deposit tapping it 100 feet below 
the surface: Raises inclined at 45 de- 
grees are put in about every 200 feet 
with gates constructed at their junc- 

View of Deposit Showing Character of Country 
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tion with the tunnel. A _ bulldozing 
chamber is constructed above the 
gate to the tunnel. Large boulders 
are broken up in this chamber by 
Ingersoll Rand paving breakers which 
save a great deal of time which would 
be lost waiting for shots. The shaft 
is kept filled to the floor of the cham- 
ber to facilitate breaking up the 
boulders. Three glory holes are being 
operated at present producing about 
= tons of rock for each hole per 
ay. 
Sliding gates allow the rock to fall 

into 3 yard Easton rocker dump cars 
which are hauled to the primary 
breaker by 2 4-ton Plymouth locomo- 

eS 

View Showing Loading and Storage System 

tives. These cars dump directly into 
a bin. A feeder causes the rock to 
fall from the bin onto an inclined 
grizzly which allows the fine material 
to fall directly onto a 16 inch inclined 
belt which operates under the crusher 
and carries the crusher output to the 
stock pile. The coarser rocks fall 
into a 44 inch Ehrsam Jaw crusher 
which reduces the material to 4 inch 
maximum size. As stated before the 
crusher discharges onto a 16 inch 
inclined belt which carries the crushed 
rock to the top of the distribution 
trestle. A traveling tripper dis- 
charges the rock to the storage pile 
below. The trestle is 72 feet high} 

View Taken April 15, 1925, Before pay Work on Plant Had Started 
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and 270 feet long, composed of 10 
bents with a span of 30 feet between 
each bent. The stock pile holds about 
70,000 tons, 40,000 of which is what 
is called live storage. 

A tunnel 7 feet in cross section is 
constructed directly under the trestle. 
Thirty openings in the top of this 
tunnel are provided for reclaiming 
the material from the stock pile. A 
Bodinson pan feeder traveling on a 
36 inch gauge track draws the ma- 
terial from the pile and discharges 
onto the 36 inch shipping belt which 
operates in the tunnel and carries 
the rock towards the dock. Two belts 
with 700 foot centers each are re- 
quired to do this; the first discharg- 
ing onto the second which discharges 
onto two 24 inch belts operating in 
both directions from the 36 inch belt 
at right angles to it and along the 
face of the dock on a trestle. Two 
traveling trippers with spouts, one 
on each 24 inch belt, chute the rock 
into two holds of the ship at a time. 

A Merrick weightometer is placed 
so that all material which passes 
over the second 36 inch belt is 
weighed. This is necessary as an 
accounting must be made to the Mex- 
ican Government for all gypsum ex- 
ported. 

Each of the long 36 inch belts js 
operated by a 75 H.P. General Elec. 
tric motor. The crusher and the In. 
gersoll Rand compressor are likewise 
operated by 75 H.P. General Electric 
motors. This provision allows for 
using either or both of the other two 
75 H.P. motors in case of trouble 
with those operating the shipping 
belts while loading a boat. 

The belt from the crusher to the 
stock pile is operated by a 25 H.P. 
motor, while each 24 inch belt along 
the face of the dock has a 15 HP. 
motor. The conveying equipment was 
furnished by the Bodinson Manufac- 
turing Company of San Francisco. 

A dock extending 1000 feet out into 
the channel was constructed on pil- 
ing. At the end of this a wharf 80 
feet wide and 420 feet long was con- 
structed at right angles to the dock 
with half on each side. Two large 
dolphins were placed in line with 
each end of the wharf to facilitate 
the berthing of ships. The water is 
40 feet deep at low tide along the 
face of the wharf. 

Mr. W. E. Hendry was in charge 
of construction and will continue in 
charge until everything is going 
smoothly when Mr. E. D. Moiles will 
take charge and operate the plants 

f 
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ATALINAROCK 

ATALINA rock is produced on 
Catalina Island by Graham 
Brothers Incorporated from one 

of the largest and most completely 
equipped side hill crushed stone plants 
in the country. The crushed stone 
produced is among the finest in qual- 
ity, and it has been used in practi- 
cally every building of any size 
erected in Long Beach. The rock 
averages 2.65 specific gravity and is 
tough, losing only about 12 per cent 
in the standard rattler test. 

Catalina Island is situated off the 
southwestern part of the United 
States. This island is about thirty 
miles from the mainland of California 
and is south of the ports of San 
Pedro and Long Beach. Tourists and 
pleasure seekers visit this island to 
enjoy big game fishing and to see the 
ocean floor through glass bottomed 
boats. William Wrigley purchased 
the island and in the fall of 1923 
gave the Graham Brothers Incorpor- 
ated a lease which permitted them 
to erect a crushed stone plant. A 
remarkable side hill crushed stone 
plant was erected and placed in_op- 
eration in January of 1924. This 
plant has been in operation ever since 
and now stands as an example of en- 
gineering skill with a proven record. 
At the present time 30,000 tons of 
crushed stone are produced per 
month. The plant has approximately 
100 employees at the present time. 
The quarry floor was located at a 

point 260 feet above sea level. This 
was done so that gravity could be 
utilized without the expense of build- 
ing costly trestles. In opening the 

quarry coyote holes with T shaped 
ends were driven and loaded with 

By E. D. Roberts 

about 20 tons of Hercules powder for 
the initial shot. Nearly 100,000 tons 
of rock were produced in this way. 
The plans being developed will give 
a quarry face for about a half mile 
around the contour of the hill with 
a working face of over 100 feet in 
height. 

A 35 ton Marion steam shovel op- 
crating on a standard gauge track 
loads the rock into 8 yard Western 
side dump cars. These cars are then 
hauled by a Plymouth gasoline loco- 
motive to the Traylor primary jaw 
crusher. The cars are dumped auto- 
matically by a steel bail engaging the 
side of the car and being lifted by a 
single drum hoist. A car may be 
dumped entirely or gradually by con- 
trolling the single drum hoist. 

The rock is dumped from the cars 
directly into the 60 inch Traylor jaw 
crusher which is operated at 120 
R.P.M. by a 200 H.P. Fairbanks 
Morse ball bearing motor through a 
20 inch belt and an American system 
of rope drive. The rope used is 1% 
inches in diameter with a graphite 
core. 

The discharge from the Traylor 
crusher which is 8 inches and less 
falls by gravity into a storage hop- 
per which was blasted out of the side 
hill rock. Here 1000 cubie yards of 
rock can be stored in ease of trouble 
with the quarry or when the shovels 
are shut down during blasting or 
other quarry work. The material is 
fed from this hopper by a Stephens 
Adamson apron feeder to a 36 inch 
75 foot centers Stephens Adamson 
belt conveyor which discharges to a 
60 inch 18 foot Stephens Adamson 



AND QUARRY 

A Distant View of the Catalina Island Crushed Stone Plant of Graham Brothers, Inc. 

heavy duty trunnion type screen which 
is equipped with manganese steel 
plates of 3% inch perforations and 
an 8 by 8 foot dust jacket with 1 
inch perforations. The screen has a 
separate 20 H.P. ball bearing slip 
ring motor drive. 

The apron feeder is a 42 inches 
wide by 12 foot centers roller track, 
and by traveling it at 10 F.P.M. a 
regular and even feed is maintained, 
This is necessary for the most effi- 
cient screening. The belt conveyor 
and the apron feeder are operated by 
a single drive from a 15 H.P. ball 

View of Avalon on Santa Catalina Island 
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bearing motor. 
The scalping screen makes three 

separations, namely; 3% and over; 
3% down to 1 inch and 1 inch and 
under. The rejects fall directly into 
a bin while the other two sizes fall 
into separate hoppers which feed a 
94 inch 70 foot centers Stephens 
Adamson belt conveyor which delivers 
the material to storage. One of these 
belt conveyors takes the material 
which passes the 38% inch opening 
but which is retained on the 1 inch 
openings to storage or to a number 

4 Telsmith reduction crusher as de- 
sired. Each conveyor is operated by 
a direct connected Fairbanks Morse 
5 H.P. ball bearing squirrel cage in- 
duction motor. 

The rejects from the scalping 
screen are fed by gravity into a num- 
ber 16 Telsmith gyratory crusher 
which reduces the rock to 2% inches 
and less. This crusher is belt driven 
by a 75 H.P. Fairbanks Morse ball 
bearing slip ring motor and produces 
180 tons per hour at 275 R.P.M. The 
discharge from this crusher falls di- 

Belt Conveyors Equipped with Unit Ball Bearing Carriers 

rectly into a Stephens Adamson sec- 
ondary trunnion type scalping screen 
48 inch by 16 feet with 2 inch per- 
forations. A 15 H.P. Fairbanks 
Morse ball bearing squirrel cage 
motor operates the screen. The 
screen discharges into a two com- 
partment reinforced concrete bin of 
1000 cubic yards capacity. One of 
these compartments is for material 
under 2 inches and the other for the 
oversize from this screen and also f~ 
that rock which passes the 60 inen 
Traylor crusher. 

The stone from the bin holding the 
larger size is drawn off onto a 24 
inch 60 foot centers Stephens Adam- 
son belt conveyor which discharges 
into two number 4 Telsmith gyratorz 
reduction crushers set at 14% inches. 
Each of these crushers has a capac- 
ity of 60 yards per hour at 325 
R.P.M., and they are driven by 60 
H.P. Fairbanks Morse ball bearing 
slip ring motors. The material from 
the smaller bin is drawn off onto twu 
24 inch 60 foot Stephens Adamson 
belt conveyors which discharge di- 
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rectly into the final \sizing screens. 
These last two conveyors operate on 
the same center line as the crushers, 
and as they pass under them they 
take their discharge. It is seen that 
it is not necessary to operate the last 
two crushers if there is enough ma- 
terial in the bin which has passed 
through the second screen. 

Final sizing is made by two 48 inch 
by 18 foot Stephens Adamson number 
9 trunnion type revolving screens op- 
erating at about 14 R.P.M. The first 
8 feet of the screen is perforated to 
pass 1% inch rock and the rest is 
perforated for 1 inch rock. A dust 
jacket 72 inches in diameter by 8 feet 
long with % inch perforations is 
placed around the upper end of the 
screen. These screens give 4 grada- 
tions of rock which falls directly into 
5 bins below, namely: dust to %4 inch, 
% inch to 1% inch, 1 inch to 1% inch 
and over 1% inch. This five com- 
partment bin has a capacity of 1000 
cubic yards of crushed rock. As 
rapidly as each of these compartments 
is filled, it is drawn off by a 24 inch 
conveyor belt operating on 60 foot 
centers. This belt is located in a 
tunnel below the bins and receives 
the rock through 15 by 18 inch cut off 
gates. This conveyor discharges onto 
the storage conveyor which is also 
24 inches wide and operates on 338 
foot centers. The material is elevated 
about 30 feet above the ground and 
tripped off the belt to the various 
storage piles below by a self propelled 
heavy cast iron Stephens Adamson 
tripper. This storage pile is 250 feet 
long, providing storage for about 
8000 cubic yards of rock. 

A reinforced concrete tunnel has 
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been constructed under this outside 
storage area. Cut off gates 15 by 18 
inches in the top of this tunnel feed 
the crushed rock to another 24 inch 
Stephens Adamson conveyor which 
carries the rock to another storage 
area near the sea shore. This cor. 
veyor operates on 550 foot centers, 
elevating the material about 30 feet 
after emerging from the tunnel and 
then running horizontal for about 150 
feet over the secondary storage area, 
A traveling tripper discharges the 
rock to the various piles. 4000 cubic 
yards may be stored here. This stor- 
age area brings the capacity after 
the mill up to 12,000 cubic yards. The 
plant produces 1000 cubic yards of 
crushed rock in an 8 hour shift with- 
out crowding. 

As the rock is used on the main- 
land, some means of loading boats or 
barges had to be provided. This was 
done as follows. A reinforced con- 
crete tunnel was constructed under 
the last named storage pile with 15 
by 18 inch cut off gates to feed the 
crushed rock to a 36 inch belt. This 
belt is 310 feet long and extends out 
over the water on a pier. Traveling 
at a speed of about 400 feet per min- 
ute, it has a capacity of about 800 
tons of rock per hour. At right 
angles to the 36 inch reclamation con- 
veyor a cantilever bridge has been 
constructed supporting a 36 inch by 
50 foot conveyor which receives the 
discharge from the reclamation con- 
veyor and discharges it to the barge 
or boat below. This last conveyor 
has been constructed on a_ wheeled 
frame providing for moving so that 
the rock can be distributed over the 
whole width of the barge. The barges 
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used hold from 500 to 1000 cubic 
yards and are easily loaded in one 
hour. A weighing device in the rec- 
lamation line accurately determines 
the tonnage on each barge. 

The barges are handled to the 
mainland at Long Beach, San Diego, 
San Pedro, and Wilmington by the 
Wilmington Transportation Company 
under a contract rate. 

Electric power for operation of the 
Catalina crushing plant is supplied 
by the Santa Catalina Island Com- 
pany from its central power plant at 
Avalon. The power company gener- 
ates the power by Fairbanks Morse 
type Y oil engine direct connected to 
2300 volt alternators. This 3 phase, 
2300 volt 60 cycle electricity is stepped 
down to 440 volts at the crushing 
plant. Provision for caring for the 
entire connected load of 600 H.P. 
has been provided. 
Fairbanks Morse ball bearing 

motors have been used throughout the 
plant. Sizes of motors have been 
standardized so that fewer spare 
parts will require stocking for quick 
repairs. The ball bearing type of 
motor is of the self aligning dust 
proof type which has found favor 
wherever corrosive dust is encoun- 
tered. 

The construction of this plant was 
done by Graham Brothers Incorpor- 
ated, and the engineering services on 
the installation were rendered by the 
Stephens Adamson Manufacturing 
Company. This latter company also 
supplied the ball bearing unit type 
conveyor rolls, trippers, cut off gates, 
screens and gear transmission. Un- 
loading and distributing plants are 
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maintained at San Pedro, Wilming- 
ton, San Diego and Long Beach. The 
Long Beach plant is the largest and 
will serve in our study of the move- 
ment of Catalina Rock from the 
quarry to the job. 
The Long Beach Plant 

The Long Beach plant of Graham 
Bros. Incorporated, is the main dis- 
tributing plant of Graham Brothers 
Incorporated. Long Beach was chosen 
for several reasons. It has a good 
harbor with considerable water front- 
age. This harbor is now being im- 
proved and when completed it will 
make Long Beach one of the impor- 
tant shipping centers on the Pacific 
Coast. Long Beach is a rapidly grow- 
ing city with an estimated population 
at the present time of 150,000. Long 
Beach is also an industrial center 
with excellent railroad facilities and 
with many improved highways which 
make it a strategic position from a 
distribution viewpoint. 

The unloading and storage plant 
built here is a very efficient means of 
delivering material rapidly to any 
harbor project or to any local or in- 
terior operation. The prepared ma- 
terial comes from the Catalina Island 
plant on barges of from 500 to 1000 
tons capacity which are towed from 
Catalina Island to Long Beach by 
tugs. This haul is a distance of about 
30 miles. 

The large unloading equipment 
consists of an A frame steel derrick, 
a triple drum Lidgerwood hoist with 
an extra swinging engine, a 1% yard 
Owen clamshell bucket, and a 125 
H.P. boiler which uses natural gas 
from the Long Beach mains as fuel. 

<a ae om 



PIT AND QUARRY 

, 1 
fs 0 

p 
a 
f 

| U 

i I 
i 2 
: f 
5 ( 
: { 
: i 
i : 
H ( 

( 

At Catalina Island 
Sap Shettie Rock Conveyor 

iddle—Main Delivery Conveyor to Dock 
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The Long Beach Plant Showing Harbor Facilities 
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This boiler also supplies steam for 
operating a Fairbanks Morse piston 

pump that supplies the plant water 
and serves as a protection in case of 
fire. 

The Lidgerwood triple drum hoist 
unloads the crushed rock from the 
barges and drops it into a hopper of 
20 yards capacity. This hopper feeds 
a 24 inch Stephens Adamson belt 
conveyor which delivers the rock to 
the end of a 3000 ton bunker where 
it discharges the stone to a vibrating 
inclined screen which removes the 
dust. The hopper has an adjustable 
cut off gate for controlling the feed 
to the belt conveyor. The belt con- 
veyor is 330 feet centers and has an 
inclined section about 250 feet long 

i and a horizontal head section about 
} 100 feet long. The conveyor rises a 

vertical distance of 40 feet. The belt 
conveyor is equipped with Stephens 
Adamson standard unit ball bearing 
carriers. The drive for this conveyor 
is a standard Stephens Adamson tan- 
dem drive located on the return belt 
and about 75 feet from the head end 
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of the conveyor. It is direct con- 
nected to a 30 H.P. 900 R.P.M. Fair- 
banks Morse dustproof ball bearing 
electric motor. A Stephens Adamson 

gravity take-up is located directly 
behind the tandem drive to compen- 
sate for an elongation in the belt. 
This unloading system is simple ani 
reduces to a minimum the operating 
cost. The ball bearing carriers of 
unit construction keep the mainte- 
nance costs down::*"Ehey requite 
lubrication only about twice a year 
but a casual inspection-is given about 
once a month... The bath bearings 
are in dust proof chambers and be- 
cause of their low coefficient of fric- 
tion are savers of considerable power. 

The dust falls from the vibrating 
screen into a hopper from which it 
is drawn off and loaded into trucks 
and sold for use in black top paving. 
The material passing over the screen 
falls onto another Stephens Adamson 
24 inch ball bearing belt conveyor 
which runs the length of the storage 
bins and extends on past the bins in 
case discharge to outside storage is 
necessary because the bins are full. 
The belt is a Stephens Adamson spe- 
cial 6 ply with a % inch rubber cov- 
ering on the loading side. The ma- 
terial is unloaded from this belt to 
the bins by means of a Stephens 
Adamson self propelling, self revers- 
ible tripper which is complete with a 
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Detail of Trestle Support for Conveyor to Bins at Long Beach 

three way spout and revolving brush. 
This tripper can be moved to any of 
the sixteen compartments of the stor- 
age bin. The three way spout makes 
it possible to load into bins on either 
side of the conveyor or unload to rail- 
road cars or ground storage as de- 
sired. The belt is kept clean at all 
times by the brush. 

The storage bin is 30 feet wide, 100 

feet long and 20 feet deep. It is 
divided into 16 compartments, two of 
which are covered for the storage of 
decomposed granite. The bin has a 
storage capacity of 3000 tons. The 
decomposed granite is used for drive- 
ways and is brought to the plant by 
barge and unloaded by the Lidger- 
wood hoist. It is dusty so a cover 
has been provided to keep the dust 

The Unloading Dock at Long Beach 



from getting into the crushed rock. 
A Garden City dust collector is being 
installed at the vibrating screen to 
further keep the crushed rock free 
from dust and to insure a clean 
product. 
The crushed rock may be drawn 

from the bunkers into trucks under- 
neath or into railroad cars on tracks 
alongside of the bins. Several of the 
gates under the bins are provided 
with adjustable batchers for the 
measuring of proportioned aggregate. 
These batchers are of their own de- 
sign and require very little work 
for quick changes in the size of each 
batch. 
The crushed rock that is discharged 

over the end of the bins for ground 
storage is handled to storage and 
reclaimed by an Orten Steinberner 
18-ton locomotive crane operating on 
the railroad tracks. A 10-ton Byers 
saterpiller steam shovel aids in re- 
claiming from ground storage. It 
handles the crushed rock in a clam 
shell bucket into a portable hoppered 
bin. Trucks are driven under this 
bin and given their full load at once 
without delay and spill. 

There is considerable demand for 
sand for construction purposes and 
as there is a considerable demand for 
proportioned aggregate it is brought 
in and stored here. The sand is se- 
cured from Harbor City or from 10 
miles west in the Paulos Verde Hills 
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by auto trucks or railroad. Arriving 
at the bunkers, it is bottom dumped 
from railroad cars into a track hop- 
per and elevated by an inclined bucket 
elevator and discharged into a four 
compartment sand bin. This bin is 
also provided with batchers for ready 
proportioned aggregate. If the sand 
arrives in trucks it is generally 
dumped onto ground storage to be 
picked up by either of the two cranes 
and dumped into the portable load- 
ing hopper into the hopper of the 
bucket elevator. 

A fleet of fifty trucks distributes 
the crushed rock and sand to the con- 
sumers. Thirty of these trucks are 
the property of Graham Brothers 
Incorporated, while the other twenty 
are operating under a_ contract. 
After loading the trucks are driven 
over a Fairbanks Morse 20 ton Type 
Y scale where the load is weighed by 
the weighmaster and a ticket handed 
to the driver. This ticket is in trip- 
licate, one of which goes to the con- 
signee, one to be signed by the con- 
signee and returned to the office by 
the trucker and one for the trucker. 
Rock and sand in this section of the 
country are sold by the ton instead 
of the cubic vard as this method of 
payment has been found muck 
satisfactory than that of cubical 
measurements. 
The operations of Graham Brothers 

Incorporated are a model for effici- 

The Storage Bins and Yard Storage 
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THE WILLIAM L. URSCHEL LIME 

& STONE CO. 

Toledo, Ohio 

Gibsonburg, O., Sept. 8, 1925. 

The Fate-Root-Heath Co., 

Plymouth, Ohio. 

Gentlemen: 

The Plymouth &-ton Gasoline Locomotive 
which we installed in our quarry about one 
year ago for the purpose of hauling lime rock 
has given satisfaction in every way. 

At the present time we are handling four 
10-ton cars loaded with approximately 8 ton 
each, making a total hauling weight of 72 ton, 
which this 8-ton Plymouth handles with dis- 
patch, 

We like your service and courteous treat- 
ment and appreciate the fact that you con- 
vinced us in the beginning that the Plymouth 
was a dependable product. 

Very truly yours, 

THE WILLIAM L. URSCHEL 

LIME & STONE CO. 

(Signed) W. H. Bruns, Jr. 

When you buy equipment for stone, gravel 
or sand production you want to know it will 
run smoothly and steadily, day after day, 
without interruption. 

Profits are made by producing the most 
material in the least time. Profits are lost 
by delays and breakdowns. 

One reason Plymouths are profit-earners 
is because they are dependable. Why ex- 
periment ? 

Write for Catalog and Performance 

Bulletins. 

_ .°°, THE FATE-ROOT-HEATH CO. 
iam LU Lime & Stone Co., Toledo, Ohio PLYMOUTH, OHIO 
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End View of the Storage and Distributing Plant at Long Beach 

ency in simplicity, flexibility and low 
operating costs. Standardization is 
evident as all motors are of Fair- 
banks Morse manufacture while all 
the screening and conveying equip- 
ment is of Stephens Adamson manu- 
facture. All drives are interchange- 
able. 'The plant is as nearly perfectly 
balanced as can be attained. The 
storage units provide adequate pro- 
tection against any normal shortage 
of supply due to shutdown. All ma- 
terial is moved by gravity and belt 
conveyor either in a downward or 

forward direction. The plant is in- 

deed a credit to the crushed stone in- 

dustry. 

The officers of the Graham Brothers 

Incorporated are Robert Graham, 
President; Paul Graham, Vice Presi- 

dent; Phil McCaughan, Secretary; 
W. M. Payne, Assistant Secretary; 
and Roy Stull, Auditor. William 
Wrigley, B. M. Renton, J. N. Stew- 
art, W. M. Cook and W. E. Babb 
constitute the remaining members of 
the board of directors. 

‘a 

Territory Surrounding the Graham Brothers Plant on Catalina Island. 
Can Be Seen in the Distance 

The Plant 
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Economies in Lime Manufacture 
By F. A. Westbrook 

in the manufacture of lime and 
new lines of business developed 

by the Mississquoi Lime Company of 
Highgate Springs, Vermont. The op- 
erations of this company and particu- 
larly the recent practices adopted are 
of interest and applicable to many 
other plants. 
On account of the topography of 

the land it has been impracticable to 
run a spur from the main line rail- 
road closer than about half a mile 
from the stone quarry. Thus, as all 
finished product and numerous sup- 
plies must be transported by means 
of standard gauge freight cars, it 
was thought best to locate the mill 
at the end of the spur. The stone 
from the quarry, which must be 
loaded onto small dump cars in any 
event for transportation to the top 
of the kilns, could be the more easily 
transported over this distance be- 
tween quarry and mill as no rehan- 
dling is involved and as the tracks 
could readily be given a grade favor- 
ing the loaded cars. This operation 
was begun something like 35 years 
ago so that, judging from the above 
layout, it is evident that even at that 
early date efficiency received careful 
consideration. 

At the present time the quarry 
covers a considerable area but is not 

Fi‘in the man have been introduced of sufficient depth to require derricks. 
There are the usual tracks from a 
number of points at the breast of the 
quarry which converge into one track 
leading up an incline to the top. Four 
ton Koppel side dump cars are used 
and they are pulled up the incline 
by means of a Mead-Morrison S-240 
hoist. This hoist was formerly oper- 
ated by steam, now it is operated by 
compressed air. 

Introduction of Economies 

It is at this point that we can begin 
to talk about recent improvements in 
efficiency. Realizing that economies 
must be introduced in order to keep 
on doing business under present con- 
ditions the company secured a new 
quarry foreman who had been in the 
lime business all his life and who had 
proved his ability—Mr. P. T. Clary. 

One of the new economies was to 
do away with the use of steam for 
the hoist and to do it without buy- 
ing new equipment. There was an 
Ingersoll Rand 10x10 air compressor, 
driven by a 35 H.P. General Electric 
induction motor in operation which 
was much larger than necessary for 
present drilling requirements. There 
was also an unused air tank in an 
adjacent abandoned quarry, so by 
simply doing a not very large piping 
job it was possible to dispense with 

Tracks from Point at Breast of Quarry Converging te Incline 
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Breast of Quarry Showing Streaks of Low Grade Material to Be Avoided 

the boiler and the buying of coal. 
Mr. Clary also found it entirely prac- 
ticable to operate the hoist himself, 
no attention to the boiler being neces- 
sary. This meant that he could dis- 
pense with the engineer-foreman. 

Blasting 

The next economies which Mr. 
Clary introduced had to do with 

blasting. He knew that drilling with 
the seam increased the production 
from blasting. By drilling holes 10 
feet deep and 8 feet apart in this way 
he could get 5 feet extra on the 
break. The drilling is done with 1% 
inch steel drills and Ingersoll Rand 
jackhammers. 

He also used 40 per cent Trojan 
powder which is much cheaper than 

+ Seb 

Small Surface Quarry Adjacent to Kilns Which Is Used in Winter 
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Keystone Kilns in Background and Old Wooden Kilns in Right Foreground 

dynamite if properly managed. This little in the drill hole the exploder 
powder comes in paper cartridges. would push out through the grease 

Mr. Clary makes a hole in one end’ and permit the entrance of moisture. 
by means of a wooden punch, or awl, He simply turns the cartridge with 
for the exploder and covers over the’ the exploder down and holds on to 

end with hard grease to keep out the wire as each cartridge descends. 
moisture. He does not wind the wire’ It is possible to blast wet holes in 

! from the exploder around the cart- this way if the charge is set off with- 
ridge because if it should stick a out much delay. 

a ae 

1 Re aemepeneteersenn ich 

Side View of Plant Where Finislked Product Is Loaded to Freight Cars 
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Winter Quarrying 

_ Another means of securing economy 
is to accumulate a considerable sur- 
plus of stone at the kilns during the 
summer. It has been impracticable 
to carry this far enough to be able 
to stop ali the quarrying during the 
winter, but by the exercise of a little 
ingenuity it is practicable to shut 
down the main quarry and to operate 
a small one in the side of a hill very 
near the kilns instead. The reason 
why this is economical is because 
the operation of the main quarry, in 
addition to calling for the hoist and 
compresscr machinery already men- 
tioned, requires pumping. This lat- 
ter is done by a belt-driven rotary 
pump, made by the Centrifugal 
Pump Company and driven by a 
‘7.5 H.P., 220 volt Westinghouse in- 
duction motor; which is satisfactory 
enough in summer but which requires 
a good deal of attention in winter 
to prevent freezing. Furthermore it 
would be impracticable to operate the 
hoist by compressed air in winter, 
and it is a big job to keep the tracks 
for the dump cars clear of snow. All 
this would not mean so much in times 
of large production but is very im- 
portant in time of retrenchment. 
There is a small compressor of ade- 
quate size at the small quarry in the 
side of the hill, which takes care of 
the drilling requirements at that 
point and makes it possible to shut 
down the compressor at the main 

quarry. 
By inaugurating all these econo- 

mies and operating procedures it has 
been possible to reduce the average 
cost of stone delivered at the kilns 
from $1.00 per ton to $0.45 per ton. 

Perhaps one of the best things 
which Mr. Clary has done for his 
company has been to improve the 
quality of its product. This, of 
course, depends as much on the char- 
acter of stone sent from the quarry 
to the kiln as on the burning process 
itself. As will be seen from one of 
the illustrations, there are seams of 
magnesia in certain places which had 
not formerly been properly avoided. 
That this should have occurred under 
the unprecedented stress of wartime 
conditions was obvious but, of course, 
had to be corrected under the present 
highly competitive conditions, and 
this has been done. 
Mill 

The lime making plant proper, or 
mill as we shall call it, consists of 2 
Keystone kilns and five old fashioned 
wood burners. In addition to this 
there is machinery for making plaster 
and a chalk plant. Stone is dumped 
into the top of the Keystone kilns 
from an elevated track and into the 
old wood burning kilns from a less 
elevated track because the kilns are 
not so high. These arrangements are 
shown in the illustrations. A _ hoist 
with a 20 H.P. induction motor is 
used to pull up the dump cars to the 
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Horse-Drawn Quarry Car Which Delivers Stone from Quarry to Kiln 
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top of the Keystone kilns. 
Wood is used entirely for the old 

kins and in large proportion in the 
Keystone kilns. It is superior for 
the making of chalk lime. The use 
of cord wood is easily possible in this 
heavily forested region and is brought 
in on freight cars and delivered by 
means of chutes directly at the kilns 
as shown in the illustrations. Of 
course it is cheaper than coal, and 
the by-product of wood ash is of con- 
siderable value. The only prepara- 
tio necessary is to sift the ash 
through a % inch mesh screen. 

Forced draft is used for all the 
kilns. It is supplied by two 24 inch 
Sturtevant fans driven by a 3 H.P. 
induction motor with a double ended 
shaft. 

All of the lime, shipped as such, 
is unhydrated, and up to the present 
time this has formed the bulk of the 
business carried on by this company. 
The manufacture of two new products 
is now being tried out and has just 
about reached the commercial stage. 
These are plaster and chalk. This 
action is a very practical one and the 
result of an effort at a diversification 
of output which will tend to obviate 
to some extent, at least, the curse of 
periodic depression. 
Making Plaster 

In making plaster the lime, as it 
comes from the kilns, is_ shovelled 
from the floor into a chute through 
which it passes into a Gardner ham- 
mer mill driven by a 20 H. P. motor. 
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This grinds it up and the powder is 
then carried by means of an elevator 
to overhead bins whence it is drawn 
off through a chute by gravity into 
varrels as plaster. ‘ 

It is planueu co install a conveyor 
for feeding the hammer mill at an 
early date, and thus eliminate shovel- 
ling. 

Chalk 

The making of chalk is, of course, 
a more complicated process. In the 
first place, as already stated, wood 
alone is used for burning the stone. 
The lime is then slaked in a tank with 
a revolving paddle and the mixture 
pumped to three decanting tanks so 
as to remove all grit. One 3 H.P. 
motor takes care of these two proc- 
esses. 

The decanted liquid is next pumped 
into the carbonating tanks, of which 
there are six. The carbonic acid 
gas, (CO.), is obtained from the tops 
of the Keystone kilns by means of 
a small blower. The impurities in 
the carbonating tank do not carbonize 
and settle to the bottom of the tanks. 
The liquid is then pumped into filter 
presses which are so arranged that 
they may be readily pushed into dry- 
ers. After the caked material, which 
is very brittle, is dried, it is placed 
in a worm conveyor which breaks it 
up and carries it to an elevator. The 
latter places it in bins whence it de- 
scends through a chute by gravity 
to the hopper of a Raymond pulveri- 

Base of One of the Old Sites Showien Flas tor Forced Draft 
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zer, and from this it is drawn off 
into barrels for shipment. 

The chalk thus produced is of a 
very fine grade suitable for use in 
toilet preparations such as_ tooth 
pastes, face powders, ete., and cos- 

metics. At present there is said to 

be only one other company in this 
country which makes chalk, and it 
seems to be a very practical way of 

disposing of surplus lime at times 

when the market for the latter is not 

what it might be. As a matter of 
fact it is altogether probable that a 

business in this material will soon 
be built up which will go on steadily 
at all times. As the product is more 

valuable than lime, this is greatly to 
be desired. 

Handling Materials 

The arrangements for handling 
materials are very complete and are 
shown in the illustrations. The 
bringing of stone from the quarry 

to the mill has already been fully 
described. Wood and coal for the 
kilns are brought in over a siding 
and unloaded on one side of the line 
of kilns. Another branch of the sid- 

ing passes along the opposite side of 
the building where lime is taken from 

the kilns for loading finished product 
for shipment. 

SS 

New Incorporations 
Atlas Aluminate Cement Company 

(Delaware), incorporated for 150¢ 
shares common stock, no par. 

Consolidated Sand & Gravel Co. 
Chicago, dissolved. 

Klass Sand & Gravel Co., Cleve. 
land; capital $15,000, Grover Hig- 
gins, W. T. Kinder, J. C. Little, W, 
A. Dougherty, King Tolles, incorpor- 
ators. 

National Sand Company, Pitts- 
burgh; capital $5000; sand, gravel 
and clay. Incorporators: W. H. Me- 
Naugher, Pittsburgh; Ralph D. Me- 
Kee, Bellevue; George F. Taylor, Jr., 
Carrick. 

Floral Park Sand Co., Floral Park, 
N. Y. Capital $15,000. F. and A. 
Weber, J. Wagner, incorporators, 

West Side Cement Construction 
Co., Paterson, N. J. Capital $100,- 
000. Samuel Gubitosa, Louis Anto- 
nucci, Little Falls; Jeanette M. Pet- 
rie, Paterson, incorporators. 

No-Equal Sand and Stone Com- 
pany, Inc., Reading, Pa. Capital 
$5000. H. C. Lutz, Wyomissing, 
treasurer. 

M. S. W. Products Co., Trenton, 
N. J. Capital $125,000. Artificial 
stone, brick, cement, etc. 

W. J. Andrews purchased from 
Mrs. Amanda Kirkland a gravel pit 
located.on the Donahue Ferry road, 
eight miles from Alexandria, La.; the 
property consists of 23 acres. Mr. 
Andrews will form a stock company 
to operate it. 

Buildings at Top of Quarry 
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How A U. S. Gypsum Lime Plant Operates 
With Few Lost Time Accidents 

By J. R. Davis, Superintendent U. S. Gypsum Company, Genoa, Ohio* 

careful attention in all of the 
twenty-three plants of the United 

States Gypsum Company. The plant 
at Genoa comprises a_ limestone 
quarry and the largest hydrated lime 
plant under one roof in the world. 
This article concerns our accident 
record at this Genoa plant. I fully 
realize that many of you are con- 
nected with plants with accident 
records better than ours. For this 
reason no attempt will be made to 
compare our statistics with other 
plants, but, rather, a comparison will 
be drawn between our own record of 
a few years ago and at the present 
time. This is done because the re- 
duction we have made is an appreci- 
able one, and we hope may prove an 
incentive to those of you who are 
just starting out in safety work. 

[careful atte safety is given very 

Our plant at the present time em- 
ploys about 275 men of whom one- 
third are in the quarry. There is 
nothing exceptional about the plant 
or the type of men employed which 
was conducive to a reduction in acci- 
dents. On the other hand the con- 
ditions were perhaps unfavorable. 
The reduction, however, was made 
without any material changes in the 
organization or in the plant other 
than a natural growth in size. This 
point is mentioned here to show that 
conditions in our plant were no dif- 
ferent from those in the average 
plant, and that such a reduction as 
has been made here can be made in 
practically any plant provided there 
is the desire and interest is aroused 
among the men. 

To go back for a moment to the 
year 1922. During that year the 
lost time due to accidents at the 
Genoa plant amounted to 64 minutes 
for each 100 hours worked. At that 
time there were approximately 200 
men employed, and our total lost time 
was equivalent to two men being off 
for the entire year. Unfortunately, 
we did not come to a realization of 
the seriousness of this problem at 

*From a paper presented on October 1, 
1925, before the Quarry Section at the Nat- 
ional Safety Congress held in Cleveland. 

that time, and our record continued 
throughout the year 1923 at practi- 
cally the same figure. In the mean- 
time, statistics for all twenty-five 
plants in our company showed a re- 
duction in lost time from 1922 to 
1923 of 25 per cent, having dropped 
from 53 minutes to 42 minutes per 
100 hours worked. The fact that the 
company as a whole had reduced lost 
time 25 per cent, whereas we had 
made no reduction, aroused our fight- 
ing blood and early in 1924 we came 
to the determination that we too 
could make a reduction. 

A survey of the plant showed that 
our equipment was fairly well 
guarded, but we started at work in- 
stalling additional guards so that 
every possible danger point would be 
covered. We soon found, however, 
that this was not reducing our lost 
time. Accidents continued to happen, 
and we came to the realization that 
a well guarded plant was only a very 
small step toward accomplishment of 
what we had in mind. A further 
survey of the plant showed that there 
were many places where serious 
hazards existed for which no guard 
could be provided except a careful 
workman. Wherever such a condi- 
tion existed, a study was made and 
a set of safety rules drawn up to 
cover that particular point. As an 
example of this we have three gantry 
cranes hoisting rock from our quarry 
to the mill. These were notoriously 
hazardous machines, and three fatal 
accidents had occurred here prior to 
this time. After a discussion with 
the crane operators, the hookers and 
others concerned, a set of rules was 
drawn up governing the craneman, 
the hookers and all others who came 
within range of these machines. 
These rules were not only posted, 
but a copy was furnished to each 
of the cranemen and hookers and the 
reasons for the rules discussed with 
them. Another cause of frequent ac- 
cidents was stone rolling down the 
piles in the quarry resulting in 
broken legs for those who didn’t get 
out of the way. Signs warning of 
this danger were placed at several 
points in the quarry, the men’s at- 
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tention called to them and the reason 
for placing them there. 

By studying such hazardous places 
and discussing them with the men, 
their interest was stimulated and 
they looked at safety in a new light. 
As one man expressed it, “There may 
be something to this safety dope at 
that.” This procedure, however, 
brought only a comparatively few of 
the men in contact with the safety 
work, and in order to bring them all 
in, an intensive, educational cam- 
paign was started to interest all of 
the men, their families and the com- 
munity at large in our war against 
accidents. 

We found a man in the plant who 
in addition to being a clever artist, 
possessed imagination, and with little 
effort he was interested in the cam- 
paign and. started making home- 
made bulletins portraying possible 
sources of injury in our own plant 
and illustrating accidents that had 
occurred here. These bulletins aroused 
more interest than any we had ever 
used and drew attention to other 
bulletins in the new boards which 
had been placed throughout the plant. 
Large sign boards were also made 
and erected about the plant, bearing 
safety slogans which were changed 
from time to time. One of these in 
particular drew so much comment 
both among the men and from out- 
siders that it remains unchanged to- 
day. It is the one word, “Think,” 
in large letters posted in a promin- 
ent location where -all may see_ it 
when entering the plant. Another 
large bulletin board at the time 
clock house pictured some other race 
in which the contestants represented 
the various departments in the in- 
terdepartmental safety contest which 
was to run throughout the year. A 
“nennant” was made of sheet metal 
and painted, and was awarded each 
month to the department with the 
lowest lost time record. 

Arrangements were made with the 
local newspaper for a display adver- 
tisement in the weekly issue, where 
an appeal was made to the men, their 
wives and children to join the Safety 
movement. A column was also run 
in the news section dealing largely 
on Safety and its benefits. Circular 
letters were mailed to the wives of 
the men in which they were urged to 
assist their husbands in cultivating 
safe habits. A little later an open 
air picture show was staged on the 
village park with a comedy for the 

QUARRY ——_—. 

little folks and safety films and talks 
for the grown-ups. 

To many of you these stunts are 
old, but they were new in our plant 
and served their purpose in arousing ° 5 5 
the interest of the men in safety, 
We had a feeling that once that in. 
terest was aroused the men them- 
selves would take the lead in the 
safety work. Already there could be 
observed a new _ spirit. Records 
showed that accidents were becoming 
less frequent and less serious. By 
the latter part of 1924 the improve. 
ment was so great that from October 
15th to the end of the year there 
were no lost time accidents. The 
semi-annual no-accident campaign 
staged by the company in all plants 
in October meant more to the men 
than ever before because they now 
saw its importance to them. At the 
same time the inauguration of uni- 
form safety committees and _proce- 
dure gave the added impetus neces- 
sary to gain their full interest and 
cooperation. At the end of the year 
records showed that lost time had 
been reduced from 64 minutes per 
100 hours in 1922 to 37 minutes per 
100 hours in 1924, a total reduction 
of 42 per cent. I might also mention 
here that the company records 
showed a reduction from 52 minutes 
in 1922 to 28 minutes in 1924, a total 
of 46 per cent. We were still higher 
than the average but our reduction 
had been made in practically one 
vear and under adverse conditions as 
during that year the plant had been 
increased in size about 50 per cent, 
the construction work having been 
done by company men and the acci- 
dent record included in our plam 
record. 

By the beginning of 1925 the men 
had become so interested in the safety 
work that they were taking the ini- 
tiative themselves in an endeavor to 
make the plant the safest of its kind 
in the country. I have mentioned be- 
fore that they worked from October 
15th to the end of the year without 
a lost time accident, but they did not 
stop there. They continued to work 
without lost time accidents until 
April 20th of this year, a total of 
189 days. Unfortunately, three more 
accidents occurred within the next 
twenty days. However, once a group 
of men become interested in some- 
thing and really want to put it 
across, there is nothing that can 
stop them. Beginning again on May 
11th they have worked until the 
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present time without lost time, a 
total of 142 days, and I hope they 
will continue until they have beaten 
their previous record which is the 
goal they have set. 

To date this year there have been 
only four lost time accidents, all oc- 
curring within a period of twenty 
days. In fact these four accidents 
are the only ones that have occurred 
since October 15th of last year, 
whereas for the first ten months of 
last year there were 35 lost time ac- 
cidents. The lost time figure for the 
frst eight months of this year 
amounts to only 7 minutes per 100 
hours worked, as compared with 37 
minutes in 1924, and 64 minutes in 
1923, a total reduction of 89 per cent 
in the past two years. For eight 
months this year company records 
for all plants show a lost time figure 
of 20 minutes per 100 hours, a re- 
duction of 61 per cent since 1922. 

There is one more point which I 
should like to mention and that is 
the reduction in accidents made in 
our quarry this year. You are all 
familiar with quarry work and real- 
ize the natural hazards which exist 
in it, particularly when you have a 
large number of men breaking and 
loading stone by hand on piece work. 
In spite of this the men in the quarry 
have operated for nine months of this 
year with only one lost time acci- 
dent, and their lost time figure is 
only two minutes per 100 hours, as 
compared with 71 minutes per 100 
hours last year, a reduction of 97 
per cent. While we have other de- 
partments which have a lower lost 
time figure, we have none that have 
made any reduction approaching this. 
We accordingly consider our quarry 
the banner department and an asset 
to our safety work, whereas we 
formerly considered it a heavy liabi- 
lity. 

While the reduction in accidents 
during this past year is due largely 
to the interest of the men, we have 
not decreased our propaganda but 
have perhaps increased it. Advertis- 
ing safety is like advertising any 
other article. A desire can be cre- 
ated by an intensive campaign but 
unless you continue to advertise after 
that desire is created, the article will 
soon be forgotten. For this reason 
we have continued our propaganda 
using new signs, new bulletins and 

new ideas. The occasional group 
gatherings of the men have grown 
into regular monthly meetings at 

which talks on various phases of 
safety work are given by the men 
and others, and prizes awarded for 
the best suggestion submitted by an 
emloyee during the preceding month. 
The little metal pennant for the best 
department record has been replaced 
by a small silver loving cup. The 
newspaper propaganda has been con- 
tinued and supplemented by a small 
monthly magazine, published under 
the name, “Lime Light,” in which 
the last word stands for the light of 
safety which is guiding the men. 

In conclusion, let me say again that 
the reason we have been able to 
operate with so few lost time accidents 
is because the men have grasped the 
real idea of safety and that when a 
group of men become interested in 
something and really want to put it 
across, nothing can stop them. 

Underground Mining of Limestone 

Limestone, which finds industrial 
use in the United States to the extent 
of approximately 120,000,000 tons per 
year, is obtained chiefly from open- 
pit quarries, but with gradual deple- 
tion of surface deposits, more and 
more operators are being forced to 
use underground methods. As quarry- 
men are not necessarily familiar with 
underground mining, a complete 
study of the mining of limestone in 
this manner has been made by en- 
gineers of the Bureau of Mines, De- 
partment of Commerce, with the 
object of determining the methods in 
use, ascertaining what constitutes 
good and bad practice, and suggesting 
improvements in methods when prac- 
ticable. As a result, complete data 
were obtained, with the hearty co- 
operation of the industry, on 52 of 
the 64 mines known to have under- 
eyound workings. The information 
obtained by the Bureau of Mines will 
be embodied in publications to be is- 
sued within the comparatively near 
future. 

A. E. S. C. 1925 Year Book 

American Engineering Standards 
Committee, 29 West 39th Street, New 
York, has issued the 1925 Year Book, 
which contains among its various 
chapters those on industrial stand- 
ardization, purpose and organization 
of the A. E. S. C., committees, meth- 
od of work, classes of membership, 
relation to industrial associations, 
ete. 



84 PIT AND QUARRY 

Safety in Quarry Operations 
By T. P. Kearns, Superintendent Industrial Commission of Ohio* 

AFETY does and will pay, gentle- 
men, in dollars and cents. The 
premiums on classifications which 

apply to quarry operations have been 
materially reduced in Ohio in the 
past seven years, in some instances, 
nearly 50 per cent. Some reduction 
in wage rates and reduction of ex- 
posure of hours worked have been 
factors in this but unquestionably the 
reduction of accident cost, due to the 
safety measures which have been 
adopted has been the greatest factor 
in this reduction of rates. Both 
the voluntary efforts of employers 
and the enforcement of the state laws 
on safe practices have contributed to 
this result. 

A rigid observance of regulatory 
laws and requirements is a vital fac- 
tor in the solution of your safety 
problems; these laws and regulations 
of the states governing safety and 
health are enacted for your pro- 
tection just as much as for your em- 
ployees; to guide you and help you 
to so conduct your operations as to 
make them as safe as the operations 
will permit. That is all that is con- 
templated in the minds of those 
collaborating in the construction and 
purpose of the laws. Just to make 
the operations as safe as can reason- 
ably be done and still conduct the 
operations practically and efficiently. 
They are not intended to curtail pro- 
duction, they don’t compel you to 
spend any money. In conforming with 
them you will undoubted:y be obliged 
to use some money, but I say to you, 
that any amount of money used to 
effect better working conditions in 
your plants, to make your plants 
better places to work, more safe, 
more healthy, is an investment only, 
and a mighty good one! 

When, in the light of its experi- 
ence, our Industrial Commission is 
convinced that there should be some 
specific lawful requirements and 
regulations of an industrial condi- 
tion, it invites the manufacturers or 
operators in the industries involved 
to recommend a given number of 
persons to represent them; and the 
workers in those industries an equal 

*Digested from a paper presented on 
October 1, 1925, before the Quarry Sec- 
tion at the National Safety Congress held 
in Cleveland. 

number, who, with a representative 
of the Commission comprise a com- 
mittee to dratt a set of rules to 
cover the situation. When the tenta- 
tive draft is completed this committee 
then holds public hearings, often at 
different points throughout the State, 
and the interested parties, and the 
public generally, are given ample 
notice of these hearings and invited 
to appear and discuss the subject for 
the guidance of the committee. I 
know of no instance when a commit- 
tee has not profited and been gov- 
erned by the information and argu- 
ments presented at these hearings 
in the presentation of its findings, 
Committees are usually frank to in- 
dicate their attitude on the matter 
before them and open minded to sug- 
gestion and argument. Therefore, if 
the adopted rules are not satisfactory 
to the affected interests, it is their 
own fault, if they have not appeared 
and presented their opinions at the 
hearings. 

As a matter of fact, very little 
criticism obtains when these codes 
or rules are understood. I don’t say 
they are perfect; we have occasion 
to realize that they are not. In spite 
of great care in their construction, 
they are usually inadequate to cover 
ail situations clearly. Such ambi- 
guities may operate against the em- 
ployer. The more definite the safety 
laws are, the more protection they 
afford to the employer. He knows 
just what is required and if he com- 
plies with them, he is fully protected. 

I sincerely believe that every safety 
law that is enacted is beneficial to 
the employer just as the Workmen’s 
Compensation Acts have proved to 
be the most beneficent to the em- 
ployers, of any statutes of the states. 
For this reason there should be more 
of them; the more there are, and the 
more comprehensive they are, the 
better you, as employers, will be 
protected from penalties and _ legal 
involvements. 

Let this thought govern you: that 
the purpose of safety laws is to re- 
duce industrial accidents; to protect 
life and limb in the great army of 
industrial workers of this country. 
I like to think, and I am confident, 
that every employer has at heart the 
welfare of his employees. He values 
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his machinery and cares for it; how 
much more must he value and need 
to preserve the human lives without 
which the machinery would be of no 
value. You can’t keep on killing them 
off without paying increased cost of 
inducting new ones, and in higher 
wages regulated by the law of supply 
and demand. 

I said existing laws are inadequate; 
this is due largely to changes and 
improvements in processes and opera- 
tions in production which have de- 
veloped new problems. Such changes 
are always taking place and that 
means frequent revisions of existing 
laws and the enactment of additional 
ones. There is a need now in our 
State for work of this kind and ac- 
tion has already been taken to this 
end. 

If the employers and the employees 
will co-operate with their legislative 
and administrative bodies in the con- 
struction of safety and health regu- 
lations I know that the results will 
prove so gratifying to all concerned, 
so efficacious, as to demand more, 
and even more, state regulations; be- 
cause as I have said, and if for no 
other reason, it will pay in direct 
ratio to the regulation in reduced 
accident cost and reduced premiums 
as has been proven to a degree in 
Ohio and we hope to still further 
reduce premiums all along the in- 
dustrial line. 

If you are suffering from high 
liability rates it is only because your 
accident cost is high. Your insurance 
medium, whether state fund, stock 
or mutual company is only your 
agent to disburse your money and 
only requires you to pay it a suffi- 
cient amount of money to pay your 
claims, plus its charge, if any for 
handling the business. Your accident 
cost will be the same if you are self 
insured; you can’t get away from it 
except by reducing the cost as I have 
tried to show; be guided by such 
laws as are laid down; consult with 
the authorities vested with the en- 
forcement of the laws. The State 
Safety Departments are in a_ posi- 
tion to help you to a better under- 
standing of the laws and the prac- 
tical application of them. It will 
be the uppermost purpose of our new 
division to lend all possible assist- 
ance to the employers of our State 
to a reduction of their accidents and 
in all matters pertaining to the ad- 
vancement of safety in all its phases. 

In this connection I want to urge 
the adoption of a uniform standard 

of keeping lost time accident and oc- 
cupational disease records from which 
periodical reports may be compiled 
and these reports assembled and 
tabulated. These tables would be 
distributed for comparison. There is 
nothing more stimulating to safety 
work than the competitive spirit 
engendered by a comparison of ac- 
cident experience in a particular in- 
dustry; but these experiences are 
comparable only when tabulated from 
standard forms used by all of those 
making reports. There should be no 
objection to submitting such reports 
for circulation for the identity of 
the plants need not be disclosed but 
numbers used instead; each knowing 
only his own number on the list. 
That, however, is only a detail and 
with the thought that “honest con- 
fession is good for the soul,” I be- 
lieve a frank interchange of experi- 
ences between plants would be helpful 
to all and the plant with a high, or 
bad, record need not be ashamed if 
its management is desirous of and 
determined to improve it. 

These are only factors, however, in 
the solution of the safety problem. 
The laws are only rudimentarily 
fundamental, to pave the way for 
better things; to inspire you to do 
more than just what the laws re- 
quire. 

After more than twelve years’ ex- 
perience in the administration and 
enforcement of factory laws and 
regulations, I am convinced that a 
mere arbitrary enforcement of cer- 
tain mandatory laws will not alone 
suffice to accomplish the desired re- 
sults in accident prevention work. 
A very important and essential factor 
of the problem is educational safety 
work and that cannot be controlled 
by legislation but must be promul- 
gated and maintained spontaneously 
by industrial management through 
the medium of proper safety or- 
ganizations within the _ individual 
establishment. 

I do not know if safety organiza- 
tions made up of Safety Committees 
composed of foremen and employees 
of the plant are anywhere compul- 
sory but I do know that a credit in 
the premium rates is allowed by in- 
surance companies for such organi- 
zations and there can be no question 
of the value of this plan in promoting 
safety in the plant. The complexion 
of these committees, should of course, 
change periodically as every person 
who serves becomes. imbued with 
some ideas of safety more than be- 
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fore and the result is a gradual but 
sure development of the safety 
spirit throughout the organization. 

Education in safety is, after all, 
necessary to its achievement. Many 
human beings are inherently careless 
and must be taught and trained to 
think and act safety and we cannot 
expect an observance of laws that 
are not understood. When you, as 
employers, are converted to the doc- 
trine of safety and when your em- 
ployees comprehend that every safety 
measure and rule is for their protec- 
tion against injury or death, to save 
them for themselves and their de- 
pendents, then, and not until then, 
may we hope to accomplish what is 
contemplated by the laws when they 
are enacted. 

And, gentlemen, let me say this; it 
is useless to attempt anything in this 
direction with hope of results unless 
you yourselves, as owners and man- 
agers, are firmly committed to the 
sincere purpose of making your 
plant a safe place to work. You 
may execute the instructions and 
orders of your State, you may carry 
out the recommendations of your in- 
surance carrier, organize safety com- 
mittees, display bulletins, ete., but 
unless the spirit of safety emanates 
from the fountain head, unless the 
boss preaches safety and means it, 
you won’t go far. Don’t fool your- 
selves for you won’t fool anybody 
else. Your employees will quickly 
discern whether you are, or not, 
sincere and you can’t expect them to 
go any farther than you lead them. 
You will, however, find them, or least 
the great majority of them, anxious 
to please and ready and willing to 
follow your lead. They will realize 
what it means to work where their 
interests are considered. They will 
appreciate what it means to work in 
a safe place. Their families, those 
most concerned, will appreciate what 
it means to have the assurance, the 
confidence, that the husband, the 
father, the son, the bread winner, is 
being protected and saved for them; 
able to work every day and bring 
home the full pay envelope so neces- 
sary to their existence. No danger 
of injury and its physical suffering 
or the lost time with its attendant 
shrunken income, deprivation and 
mental anguish. 

Your workers won’t want to leave 
a place like that; their families will 
oppose any thought of change. Your 
turnover will be reduced and you will 
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breed a feeling of happiness and cop. 
tentment which will pervade you 
whole organization. I need not dwell 
on what this stabilized force means 
to you in greater efficiency and re. 
duced operating costs. It is proving 
out all through industry. It is pro. 
gressiveness; and  progressiveness 
means success and the quarry man 
who doesn’t get in line will have 
cause to regret his lack of farsight. 
edness sooner or later. 

Winter Construction Increasing 
The building season is gradually 

being lengthened as the result of a 
drive undertaken by the Construction 
Industries in co-operation with the 
Department of Commerce. This fact 
has been established through a survey 
made by the Division of Building and 
Housing of the Department at the di- 
rection of Secretary Hoover to deter- 
mine what results were being obtained. 
Reports from contractors in sixteen 
large cities show that payrolls and 
material purchases were relatively 
larger in the winter months of 1924 
than in those of 1923. The 1928 fig- 
ures in turn showed an increase over 
1922. Payrolls and material bills are 
measures of building activity which 
follow actual work very closely. 

The large number of contractors 
who answered the Department’s in- 
quiry gave figures showing for each 
month the percentage of the year’s 
total. Practically all replies had the 
same trend, making an average a fair 
statement of conditions as_ given. 
Changes in general business condi- 
tions and a difference in the weather 
undoubtedly had some share in the re- 
sult. But making allowance for such 
factors, a distinct improvement in the 
relative amount of winter building is 
apparent. 

There are already favorable indica- 
tions for the coming winter. The 
August figures for contracts awarded 
for all classes of construction have 
proved to be the highest ever known. 
Many of the operations represented 
by these contracts will undoubtedly 
be carried over into the cold weather. 

All groups in the building industry 
are trying earnestly to bring about a 
more equal distribution of work 
throughout the year. Their efforts 
are bringing results. More and more 
people are becoming convinced that 
winter construction is both practical 
and economical, 
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In adapting the gasoline engine for 
shovel service, there are several me- 
chanical difficulties which must be 
surmounted. Whereas a steam shovel 
has separate engines for hoisting, 
swinging and crowding, these three 
functions are performed by a single 
motor on a gasoline shovel. The use 
of friction clutches is therefore neces- 
sary, and it is in the design of these 
clutches that gas shovels vary most 
widely. 
Considerable physical effort is re- 

quired to set a friction clutch so that 
there will be no slipping and the prob- 
lem is to reduce this effort to a mini- 
mum. On a steam shovel the main 
hoist clutch is set by a steam-ram. 
On a gasoline shovel various methods 
have been devised for setting this 
clutch. 
The McMyler Interstate Number 2 

gas shovel solves this problem in a 
unique manner. The same ram mech- 
anism which is used on all standard 
steam shovels is used on the Number 
2 gas shovel. Compressed air does 
the work of steam in setting the 
clutch. The air compressor and pres- 
sure tank for supplying air take up 
less room on the turntable than the 
swing engine on a steam shovel. The 
only manual effort required to set the 
hoist clutch is that required to open 
the air valve. Not only easy opera- 
tion, but the flexibility of a steam 
shovel is secured by this arrangement. 
The ram mechanism employed has 
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The New McMyler Interstate Gas Shovel 
the further advantage of being 
thoroughly understood by all steam 
shovel operators. 

The crowding mechanism of the 
Number 2 gas shovel also represents 
a distinct advance. The shipper shaft 
is driven by a single chain from a 
sprocket on a shaft concentric with 
the boom hinge. This drive makes 
it possible to raise or lower the boom 
without altering the length of the 
crowding chain. The clutches for re- 
versing the direction of the crowding 
motion are located on a shaft at the 
boom foot. These clutches are driven 
by spur gears and, in fact, there is 
not a single bevel gear in the entire 
crowding mechanism. 

The crowding clutches and the 
swinging clutches. are operated by 
means of an eccentric device which 
so multiplies the force applied to the 
respective hand levers that practi- 
cally no manual effort is required. 

Another refinement in gas shovel 
design which is embodied in the 
Number 2 is the manner in which 
water is used for cooling the engine 
and for counterweight. Located at 
the rear of the turntable is a large 
capacity water tank. The cooling 
water for the engine is circulated 
through this tank, thus eliminating 
the necessity for a radiator and fan. 
A constant operating temperature 
for the engine is obtained. Even 
when operating in freezing weather, 
this system has proved its practi- 
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cability. No alcohol or other anti- 
freezing compound is necessary un- 
der normal winter conditions. By 
drawing off this cooling water, the 
weight of the shovel is reduced con- 
siderably. This is an important 
factor when transporting the shovel 
over long distances. 

The Number 2 gas shovel is fur- 
nished with two independent power 
drums with air-operated clutches on 
each drum, making the shovel readily 
convertible to a 10 ton crane for 
clam-shell or dragline bucket service. 
A worm driven boom hoist is stand- 
ard equipment. As a shovel, this 
machine handles a % or 1 cubic 
yard dipper. Used as a locomotive 
crane, it is rated at 10 tons capacity 
in accordance with the standard rat- 
ing tests of The Locomotive Crane 
Manufacturers Association. 

Bucher Goes to Japan 
Mr. G. H. Bucher, assistant gen- 

eral manager of Westinghouse Elec- 
tric International Company, has left 
this country to spend some time in 
Japan, where he will assist in the 
newly formed Westinghouse Electric 
of Japan. He will also visit several 
of the Far East countries to make an 
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investigation into the electrical busi. 
ness outlook there. 

Bakersfield Plant Under Construction 
The Bakersfield Rock and Grave] 

Company has started construction of 
its 1000 ton rock, sand and gravel 
plant according to announcement 
made by C. F. Smith, secretary of the 
company. The building of the plant 
entails an expenditure of $100,000, 

The plant will be equipped with 
the most modern machinery and will 
be one of the finest in California, 
The construction of the plant will be 
completed as soon as possible in order 
that Kern county contractors may be 
furnished with a Kern county pro- 
duct. 

New Link Belt Catalog 

Link Belt Company of Chicago has 
issued Book Number 720 containing 
68 pages of illustrations and descrip- 
tion of the Peck Carrier for coal, 
ashes, cement, sand, ore, stone and 
other materials. In addition, this 
book contains illustrations showing 
installations of the Carrier in boiler 
houses of public buildings and in 
many industrial plants throughout 
the country. 
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A New Labor Saving Feldspar Mill 
By George Ransom 

at West Paris, Maine, by the 
Oxford Miliing and Mining 

Company of Portland, Maine, has 
been completed. The product mar- 
keted by this company is known as 
Oxford Crystal Spar and is a very 
good grade of feldspar, without free 
silica and reducible to a good uni- 
formity of color and fineness of grain 
and fusion. 

The mill is completely electrified 
and very fully equipped with modern 
machinery and labor saving devices. 
The building has a steel framework 
furnished by Jones and McGuire of 
Portland, Maine, and it is sheathed 
with corrugated galvanized steel made 
by the Republic Iron and Steel Com- 
pany. It is situated on the main line 
of the Grand Trunk Railway between 
Portland and Montreal, and, as shown 
in one of the illustrations, there is 
a spur up to the loading platform so 
that bags of finished product may be 
loaded on freight cars with a mini- 
mum of handling and danger of wet- 
ting in bad weather. A large quan- 
tity of raw stone is kept in reserve 
in the storage yard, which is adjacent 
to the primary crusher. The latter 
is located in the left hand corner of 
the building. 

The stone, already broken up in 

Cat West. Paris, of the new mill comparatively small pieces, somewhat 
suggestive as to size of stone pre- 
pared for charging lime kilns, is first 
crushed in a Reliance jaw crusher. 
At present it is fed by hand, but it is 
quite probable that some kind of con- 
veyor, probably a beit, will be in- 
stalled to carry stone in from the 
outside and drop it into the crusher. 

This crusher is driven by a 25 H.P. 
General Electric 440 voit squirrel 
cage induction motor. Leather belt- 
ing proved to be unsatisfactory for 
this drive but a rubber and canvas 
belt, 7 inches wide, gives good serv- 
ice, even in this very dusty location. 

The crushed stone is carried by 
means of an elevator to a chute 
through which it descends into a hop- 
per. From this hopper it either en- 
ters the Ruggles Cole rotary dryer 
or drops upon a belt conveyor. 

The Ruggles Cole dryer is used al- 
most exclusively during the winter 
season when the stone is wet from 
melted snow. In summer it is gen- 
erally uncalled for. The stone passes 
through the dryer, which is driven 
by a 20 H.P. General Electric, 440 
volt, slip ring induction motor, and 
drops into a pit where it is picked 
up by an elevator and deposited in 
an overhead concrete bin. If the 
rotary dryer is not to be used, the 
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crushed stone is carried on a belt 
conveyor, Link-Belt Uniroll, to the 
elevator at the end of the dryer and 
thence by it to the concrete storage 
bin. In either case it first passes 
through a dust collector on the top 
of the bin. A blower, Buffalo Type 
L Planoidal size 35 inch, blows hot 
air from the dryer into the bins as 
additional surety against dampness. 

It will be noted from the illustra- 
tions, that the floors, bases for ma- 
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chines, bins and hopper for the dryer 
are of concrete. These illustrations 
also give a good idea of the steel 
framework of the building. 

From the dry storage bins the 
crushed stone descends through a 
chute by gravity to a Harding mill. 
This is a pebble mill with flint stones 
about the size of small cobbles. The 
drive for this machine is a 75 H.P. 
General Electric slip ring motor, 440 
volts, which runs the mill by means 

The Dryer and Dry Storage Bins at Right 
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of a Link Belt silent chain drive. All 
wiring is in conduit and the motor 
leads are in conduit laid in the con- 
crete floor. One of the illustrations 
gives a good idea of the construction 
and support of the concrete dry stor- 
age bin. 

Dust from the Harding mill is car- 
ried off by means of a Morrison and 
Foss Blower, Type C, driven by a 15 
H.P. General Electric squirrel cage 
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motor, through a pipe to the outer 
atmosphere. If warranted, this dust 
will later on be collected. 

Material from the Harding mill is 
carried by means of an elevator to 
a Gayco centrifugal air separator at 
the extreme top of the building. The 
Gayco air separator is driven by a 
15 H.P. General Electric squirrel 
cage induction motor. The finished 
material is deposited in the large 

The Air Separator and Finished Product Bins 



concrete bin shown in one of the 
illustrations and the coarse material 
which has been separated out collects 
in the small wooden tank whence it 
descends through the wooden chute 
back into the Harding mill. A metal 
pipe from the top of this small tank 
extends through the roof to carry off 
dust. 
Openings from the bottom of the 

finished product storage bin are fitted 
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with Link Belt flexible spouts as 
shown in one of the illustrations. 
They are located adjacent to door- 
ways opening on to the freight siding 
for convenience in shipping. The 
bags are set on Fairbanks scales for 
filling. 

The equipment described is de- 
signed to turn out from 2 to 2% tons 
per hour with 4 men and a superin- 
tendent. This small complement is 
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Outdoor Transformer Bank 

possible because the only points at 
which constant attendance is neces- 
sary are for feeding the crusher and 
bagging the finished product. It is 
planned to run two shifts when mar- 
ket conditions warrant. 

Central station power comes in at 
33,000 volts to an outdoor trans- 
former bank. It is stepped down to 
440 volts and is brought into the 
plant through an aerial entrance. 
This is located directly above a main 
disconnect switch. The wires being 
in a vertical conduit enter the top of 
the box. It is a very simple, clean 
cut and safe arrangement obviating 
all unnecessary expense. The shaft- 
ing, steel hangers, pulleys, belting and 
buckets were supplied by W. L. Blake 
and Company. 

A description of this plant would 
not be complete without mention of 
the quarry from which the feldspar 
is obtained. It is located about a mile 
from the mill on the side of a small 
mountain. The rock is broken up 
into proper sizes by workmen at the 
breast of the quarry and placed in 
wheelbarrows. These are then 
pushed up an incline to the platform 
shown in the illustrations and dumped 
into the end dump cars made by the 
Atlas Car and Manufacturing Com- 
pany. The dump cars are pushed 
along the tracks to a point where 
they can be discharged into trucks 
for haulage to the mill. 

flexible Spout for Filling Bags 

Deformation of Molding Sands 

Experiments to devise a method for 
running softening temperature de- 
terminations on molding sands have 
been conducted by the Bureau of 
Mines, Department of Commerce, at 
the request of the committee on 
molding sands of the American Foun- 
drymen’s Association. Experiments 
have been completed and a report to 
the committee is being prepared for 
its guidance in formulating the con- 
ditions under which molding sands 
should be tested for refractoriness. 
In this work it has been necessary to 
determine first the effect of furnace 
atmospheres on the raw sand, the 
washed sand, and the bond used in 
forming the sand into molds. Six 
typical sands were selected and these 
were tested under both oxidizing and 
reducing conditions. The softening 
range of the sand was determined 
on cones and test bars. 

Asphalt Plant Near Completion 

The Kentucky Rock Asphalt Com- 
pany, Bowling Green, Kentucky, will 
soon start production of rock asphalt 
at its new Green River plant. The 
branch line from the mines to the 
plant has been completed and engine 
and cars for hauling received and 
plant equipment is rapidly being as- 
sembled. 
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grand total number of lives lost 
in all industries each year 

throughout the United States are not 

available. Whether the figure is 21,- 
000 annually or 35,000 it makes little 
difference to us today, for it is my 
opinion that we can safely proceed on 
the conclusion that whatever may be 
the exact number, it is much too high. 
The primary object of accident pre- 
vention work should be to save human 
lives. The reduction of other types of 
injuries is always to be commended, 
but we should not be prone to dismiss 
a fatal accident with the customary 
obituary, “I’m sorry for him—it was 
his own fault.” Or, in case we know 
it could not be justly laid at the door 
of our dead comrade, we reason “He’s 
dead now—nothing we can do will 
restore him to life; why stir things 
up at this time and likely bring about 
more trouble?” There are cases 
though where following a fatal acci- 
dent a guard will be immediately put 
in place. Nobody seemed to realize 
the danger prior to the accident. 

Since compensation laws have been 
in force, many states publish accurate 
figures as to fatal accidents each year. 
When we read of men being killed as 
reported in the daily papers from diff- 
erent locations, it does not leave us 
with a very deep impression. Perhaps 
a few reports will help us today to 
realize how much hard work there re- 
mains yet to be accomplished before 
we reach the front ranks in our safety 
battle. Nine years in Pennsylvania 
show 22,677 fatal accidents. It re- 
quired $19,000,000 to pay the cost of 
Workmen’s Compensation in the State 
of New York for the period of one 
year ending June 30, 1924. The Ce- 
ment Industry composed of plants in 
United States, Canada, Cuba, South 
America, ete., contributes generously 
to the state and national totals. 
From the records published by the 

Portland Cement Association, and I 
regret to state that some plants did 
not report their fatalities in the early 
years of our tabulated experience, I 
find that the number of men killed in 
our plants represents the wiping out 

C“erand tot statistics giving the 

*A paper presented on September 29, 
1925, before the Cement Section at the 
seaonal Safety Congress held in Cleve- 

Fatal Accidents in the Cement Industry 
By R. Frame, Alpha Portland Cement Company* 

of one complete plant organization 
every six years. Suppose all fatalities 
could be confined to any one plant, 
what would be your opinion of your 
safety educational work, your bulle- 
tins, your supervision when you saw 
one-sixth of your men killed each year. 
The fact that in 1924 the 60 deaths 
were distributed among 53 plants 
should not make very much difference 
in our attitude toward this important 
duty. As I see it, we belong to a com- 
mon family and every single death 
should cause us to pause, think about 
why it happened and then ascertain 
our personal duty to prevent a recur- 
rence. 

Mr. Jacobsen, Manager, Bureau of 
Accident Prevention and Insurance, 
Portland Cement Association, presents 
a fine comparison of the experience of 
the cement plants this year by divid- 
ing them into groups representing 25 
per cent of the total plants. The first 
group is the only one which can show 
any material progress in the reduction 
of fatal accidents. The other plants 
continue to kill employees with 
marked regularity. In 1921 the first 
group killed 6.7 men for every 10,000,- 
000 man hours worked. In 1924 they 
reduced them to 2.6 men. The record 
of the other plants is: 1921 7 men 
and 1924 8.4 men. 

In 1913 the average record for 88 
plants in the Cement Industry was 
8.2 deaths, and during 1924 the aver- 
age record is 6.8 deaths. The credit 
of the reduction can in my opinion be 
awarded to the first 27 plants in the 
1924 study. During the past six years 
only four plants have been free from 
fatal accidents. Since 1913, the ce- 
ment industry has recorded 566 deaths. 
Of these 146 are charged to the quarry 
and clay field. Granting that the men 
employed in this group will equal 
about 20 per cent of the total plant 
force and that the use of dynamite, 
haulage systems, weather conditions 
and rock slides increase the inherent 
hazards of this group beyond any one 
department of the plant, we may state 
that 25 per cent of the deaths is not 
far out of line. Then come the crush- 
ing and raw departments which in 
combination contribute 107 deaths. 
As compared with the quarry there 
are far too many men killed in this 
branch of our operations. 
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Putting it another way if the clinker 
grinding department shows 50 deaths, 
the kiln room 41 deaths, the power 
house, 20 deaths with an average of 
37, then the crushing and raw depart- 
ments have no grounds to justify 
their 107 men killed. 

Look at this grand performance of 
our coal grinding departments. Three 
men on a shift, a coal dryer, one or 
two grinding units, a department 
which handles about one fourth the 
tonnage of either the raw, burning or 
finishing departments, whose hazards 
are well known and fully admitted— 
yet we turn in 59 deaths. Compared 
with the quarry record of 146, it would 
appear that we have identified culprit 
number 2. The yard gang shows a 
record of 30 deaths. Here is where 
many new men begin their service; 
their work is scattered and varied. 
It would pay us to direct more efforts 
to safeguard these men. The causes 
of fatal accidents remain very much 
the same from year to year. Compar- 
ing 1913 with 1924, I shall quote just 
a few items. You should keep in mind 
that the man hours worked in 1913 
are 50 million and 1924, 88 million. 

1913 1924 
Fatali- Fatali- 
ties ties 

Rolling stones in quar- 
ries and fall from face 3 10 

Machinery 16 16 
Smothered by slides of 

material in bins 
Coal dust explosions 
Electrocutions 
Machinery being started 

If we are to reduce the fatal acci- 
dents, to me it seems essential that 
every plant organization should de- 
vote more time to study of death ex- 
perience of the industry as a whole. 
In the period from 1923 to 1924 there 
was not more than one man killed at 
any one plant. If you have had no 
deaths or only one man killed in the 
space of two years, you do not have 
an opportunity to consider fatal acci- 
dent hazards to any great extent. 
The study of accidents prepared by 
Mr. Jacobsen each year gives you 
accurate information, well prepared 
and better compared. Of course we 
are interested to learn how our plant 
stands and what our personal record 
may be. Perhaps we read every figure 
and every work in the bulletin. We 
note that so many were killed and 
the brief explanation recited on each 
death. Then after a two or three 
hour study, do we lay the bulletin 

condo or onre-=) 

aside and give these deaths no more serious thought until next year’s stud is received? In the first eight mentin of this year 36 deaths have been regis. tered. Since Jan. 1, 1922 the cement industry has taken husbands away from 127 widows and killed the father: of 288 children who are all under 18 years of age. The remarkable fea tures are that 10 men had been em- ployed less than 30 days, while 16 men were employed for 10 years or more One h undred twenty-two English speaking men were killed as compared with 83 foreign and it is safe to as- sume that approximately 40 of these could understand the instructions per- — to their duties, 
pon reading over certain » ts on the 205 deaths which enema from January 1, 1922, the followin questions came up in my mind and then I listed them to see what answers we could offer. The particular acci- en ye help you to under- stand clear 

i 
or in Pha y the thought behind my 
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1€ Injured man_ himself? deaths, 2-1, Deceased was a 2 siding to block clay car being switched He placed block under car wheel but it did not grip. He then took his foot off the block and block fell inside the rail. He reached after the block with his right arm but did not get it. He again reached for the block and this time his right arm Was caught be- tween the wheel of car and the rail ee passing over his right s der anc ‘oss his b: ili 
him enol across his back, killing 

ow many deaths can we say ar unavoidable and probably wel i. mediate control ? 24 deaths. 2-28 Rock fell from quarry side, striking man on head. 3-1, Man was drilling below bank when a hole the powder- man was loading exploded prema- turely, throwing rock on top of him. 4-2. Explosion of dynamite that did not all explode when a shot was made 2 hours previous. 
Are guards nee 

ve charged 

ded in some plants? . deaths, 2-20. While pst se was creaning the kiln chamber with an iron ar’, apparently the bar fel] in the screw conveyor and in endeavoring to pull the same out, the man fell into the conveyor, 3-35. Caught in screw conveyor while cleaning it. 4-28. _ament in king gear of kominuter. 5-31. as caught between master gears of the coal dryer. Do we need better supervision when 

we a 

age | 
9-35 
mat 
matt 
hole 
knot 

up, 

deat 
sum 

den 
dow 

out 
pas 
ere 
ir} 
ve} 

Cel 

See 
wa 
sli 
(lo 

rie 
at 

in 

i ee a ee ee ae 



PIT AND QUARRY | 97 
—_—_————— 

we assign our workmen to work stor- 

age piles, bins, tanks, ete.? 25 deaths. 
9-35. Evidently man went down the 
material bin and in trying to punch 

material loose, slipped into tunnel tap 

hole and in trying to catch himself, 

knocked shale loose which covered him 
up, causing him to be smothered to 

death. 2-37. Covered by slide in gyp- 

sum storage. 3-2. No witness to acci- 

dent. Man entered rock bin to dig 

down rock while rock was being drawn 

out through hoppers under bin. Rock 

passing out caused slide which cov- 

ered him. 3-5. Was removing sheet 

iron cover from grating of screw con- 

veyor preparatory to filling same. 
Cement rushed over him. 4-9. De- 
seased was shoveling stone in bin. He 
was wearing safety belt and rope. A 
slide took place, carrying deceased 
down with it. A second fall of mate- 
rial fell on him which broke the rope 
attached to the safety belt, thus caus- 
ing him to be completely buried. 

Do we need to specialize in our edu- 
cational work among those who have 
anything to do with the coal prepara- 
tion plant or who have duties with the 
use of pulverized coal in kiln room? 
14 deaths. 2-29. Coal miller was 
burned to death bv an explosion, cause 
of which is not known. 4-39. Com- 
pressed air was being blown into pul- 
verized coal bin to clean it out. The 
dust coming in contact with a fire 
smoldering in the bin caused an ex- 
plosion. 4-41. Coal in coal dryer 
caught fire just as injured came 
around screw, fire caused explosion, 
igniting clothing. 5-12. Found sack 
over end of spout smoldering and 
while pulling sack off spout, ignited 
coal dust, causing puff of flames catch- 
ing fire to man’s clothing. 

Can you look for explosions? 3 
deaths. 4-18. While firing boiler, 
boiler tube burst, letting hot water 
on the fire and blowing the fire and 
steam through fire doors. 
How many chains, ropes, cables, do 

you use about your plant to hoist diff- 
erent sorts of material? Why 
shouldn’t you count on their failure? 
9 deaths. 2-27. Fastening on car 
broke while car was being dumped at 
head of incline. The car started back 
down incline a distance of 600 feet, 
striking and killing a man in the way. 
2-42, Several cars broke loose from 
the train as it was coming down the 
grade to the crusher plant. A man 
was out on the trestle near the crusher 
when he heard the danger signal 

sounded by the engineer. He ran to 
get into the crusher building, but was 
struck by cars before reaching a place 
of safety. 4-43. Operator of crane 
had started to lift load with boom al- 
most directly over the center of load 
when cable broke. Load was a piece 
of machinery, cylindrical in shape. 
Book struck near end of cylinder, 
glanced sideways and came down on 
man. 5-3. Gear being taken down 
from ear. Chain fall hoist broke, re- 
leasing pulley, which struck head and 
shoulders of man. 5-35. Small der- 
rick was being used to transfer boiler 
tubes from spot on incline track be- 
tween coal house and repair shop to 
areaway in front of kiln room. When 
load was about 20 feet in the air, the 
cable broke. Load fell on man who 
was passing directly underneath. 

Will belts and couplings seize you 
like a bear trap? 7 deaths. 4-13. 
Coat caught on crusher coupling and 
wound around shaft and feet hit sec- 
ond shaft in going around. 5-32. Was 
applying belt dressing to Mosser rolls. 
Got too near pulley and gloved hand 
was caught between pulley and belt. 

’ Can you put certain deaths up to 
a fellow workman? 2 deaths. 4-14. 
While assisting stack erector in build- 
ing scaffold preparatory to taking 
down old stacks 2x6 timber was 
knocked off roof, striking deceased on 
top of head as he was coming up lad- 
der. 

Do stones fly from blasts? 4 deaths. 
3-49. Rocks from blast in quarry flew 
into mill and yard, one large rock 
striking man on head. 5-8. Hit by 
rock which traveled across quarry and 
through side of building. 

Should you be on the alert during 
excavation work? 2 deaths. 2-12. 
Working in excavation for new crusher 
building, bank caved in. 

Is it worth while to lock the motor 
control apparatus? 1 death. 4-54. 
While working on elevator pulley, the 
elevator was started, crushing him be- 
tween pulley and belt. 

Can your men make a mistake when 
gathering up loose powder? 3 deaths. 
5-19. Steam shovel uncovered mis- 
fired hole, exposing powder. Man used 
shovel instead of hands in gathering 
up powder and powder exploded. 
How many cases can you name 

where the workmen failed to heed a 
specific warning or to use safeguards 
provided by the plant management? 
7 deaths. 2-14. Was helping blasters. 
One hole failed to go off. Man was 
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instructed by blaster not to connect 
broken wire with power line until 
switch was pulled out. Regardless of 
the instruction, he connected the wires, 
setting off the blast and was killed. 
2-17. Was standing on loading tracks. 
Another man on top of a car warned 
him that car would be moved. Brake 
was released and car set in motion 
when the man on the ground tried to 
get across and was caught between 
bumpers of cars. 

Are high tension lines dangerous, 
are men killed by even low voltage 
and has the plant electrician an every 
day duty to follow up the condition of 
the apparatus? 15 Deaths. 2-15. 
Plastering walls of crusher building, 
he got too close to high voltage lines 
carrying 12,000 volts. 3-36. Climbed 
on gable roof under high tension wire. 
Started down same way and came in 
contact with wire. 2-22. Was adjust- 
ing electric light preparatory to en- 
tering tube mill. Electric light bulb 
was attached to an extension cord. 
It is claimed in making this adjust- 
ment, he received an electric shock re- 
sulting in death. 2-43. Man broke an 
electric light bulb attached to an ex- 
tension cord. He attempted to remove 
the broken part on the socket while 
standing in slurry and received a 
shock which killed him instantly. 2-51. 
Had hung chain falls on wire rope 
cable, strung between trusses. Leaned 
forward evidently touching the wire 
rope with one hand and live 440 volt 
electric cable with other, and was 
killed instantly. 4-34. While climb- 
ing from the top of crane bucket to 
the bottom flange of the crane girder, 
he accidently grabbed or stepped on 
an electric wire. 
How effective should we make our 

safeguards? 38 deaths. 2-9. Man 
slipped and turned so that his foot and 
leg went into a screw conveyor. The 
construction of this screw conveyor is 
such that it was believed impossible 
for anyone to get into it. 4-21. Was 
feeding coal to conveyor. Coal is fed 
through a hole into conveyor which 
has an iron grating over it and % 
inch steel bars across it, to let coal 
through. Man stepped on these bars 
and his foot went through in some 
way and he was struck by the con- 
veyor a number of times. 

Do we have auto deaths, too? 2 
deaths. 2-19. Deceased was sent on 
an errand and while on public street 
was run over and killed by a motor 
car. 

—_——. 

There are miles of railroads on 
every hand which antedate our indus- 
try. How alert are our men? 12 
deaths. 3-14. Was cleaning track, 
working between rails when he was 
struck by rear end of empty rock train, 
3-45. Run over by the rock train, 
4-12. Crawled under skipcars which 
were being spotted for shovel, to pro- 
tect himself from blast and ears 
passed over him. 4-36. A cut of 7 
empty cars coming down a 2% per 
cent grade side swiped rear end of 
engine, resulting in the tearing out 
of four stud bolts which allowed steam 
and hot water to escape on man. 5-11, 
Had thrown switch for dinky, engineer 
ran headon toward man, who missed 
step in trying to get on riding board, 
fell and dinky ran over him. 

Did you ever follow your oilers? 3 
deaths. 3-28. While oiling was 
caught in chain and hurled around 
shaft. Killed instantly. 5-18. While 
oiling in stone dryer, he leaned over 
line shaft and clothing caught and 
wound him around shaft. 
Why jump into tank without some 

forethought? 8 deaths. 2-45. Three 
men were cleaning out elevated water 
tank. Deceased heard calls for help 
and ran up ladder to top of tank. On 
arriving at top of tank, he saw men 
lying down overcome by gas. He was 
cautioned to put on rope but he would 
not wait for this to be done, saying 
he had to get down inside to help the 
other men. He was overcome by gas. 

You can’t bet that surgical skill will 
always save your life. 1 death. 2-50. 
Injured had thumb pinched between 
stone and chute while removing stone. 
Died from blood poison two weeks 
later, although he apparently received 
proper medical attention from the be- 
ginning. 

Is blood poison always within easy 
call? 3 deaths. 2-21. Deceased step- 
ped on nail in board. He died from 
blood poison eight days later. 
Why not teach our employees to 

swim? 2 deaths. 4-29. Three men 
were on a raft to inspect intake tower. 
Raft sank. Man was unable to swim 
and was drowned. 

Do you use safety wrenches on coal 
cars? 1 death. 38-18. While open- 
ing a car of coal, lever struck him 
on forehead. 

Should we respect the smooth line 
shaft? I'll say he bristles with dan- 
ger. 2 deaths. 5-29. Was putting 
caster oil on a belt. To do this, he 
leaned over a running line shaft. 
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Can we make our scaffolds safe? 1 

death. 4-5. Injured was working on 

eaffold which was attached to deck of 

movable forms inside new sack house, 

when scaffolding broke, causing him 

to fall 42 feet onto concrete floor. 

Should you look for gears, pulleys 

and sheaves breaking away from con- 

fnement? 3 deaths. 4-45. Elevator 

became blocked. The packed material 

was partly dug out and the elevator 

was then started. Man was at foot of 
elevator watching to see if chain and 

buckets were on tracks. Main gear 

at head of elevator broke, striking 
him on hand. 

Do they always guess right? 2 
deaths. 3-38. Was overseeing taking 
down staging. One man was tearing 
braces from staging while another 
was pushing against part nearest to 
deceased, expecting it to fall in op- 
posite direction from them, but the 
first two pieces fell at right angles 
trom building and last two fell parallel 
with building in direct line of de- 
ceased, hitting him on head and break- 
ing his neck. 
Where do they sleep? 2 deaths. 

3-32. Injured being temporarily idle 
owing to stoppage of mill, lay down 
on belt for a nap. Belt was started 
and he was carried under a discharge 
spout and crushed between the belt 
and spout. Sept. 24, 1925. Franklin 
Damer, a well known young resident 
of Eagle Point, near Egypt, Lehigh 
county, was almost instantly killed 
Thursday, when he was struck by a 
dump car at the plant of the White- 
hall Cement Company, Cementon, 
where he was employed for several 
years. Damer, who was 31 years of 
age, died a short time after the acci- 
dent from a fractured skull. Seeking 
a rest after several hours of arduous 
labor, Damer placed a board between 
the rails of a narrow gauge railroad 
over which passes small electrically 
operated cars used in hauling stone 
to a grinding mill. He was asleep on 
the board, one end of which was 
perched on the pumper of a car. Un- 
aware of Damer’s perilous position an- 
other employee started the motor on 
the car, the bumper of which struck 
the sleeping man on the head, caus- 

ing a multiple fracture of the skull. 
How was this man killed? 1 death. 

3-39. Putting fasteners on belt, pre- 
paring to put belt in service. Owing 
to the late hour and being in a hurry 
to finish the job to get away on time, 
evidently did not use precaution. 

Profiting by the experience in other 
industries, I believe that before the 
Cement Industry can expect to secure 
100 per cent co-operation, every plant 
must be promptly and fully informed 
regarding the death accidents which 
are necessary and will prove beneficial. 

My suggestion is as follows: 
1. Once each week the Portland Ce- 

ment Association to mail to each plant 
a copy of immediate report of every 
fatal accident to date. 

2. The name of the company and 
the man’s name not to appear in this 
special bulletin, but in its place should 
be substituted the number of the fatal- 
ity. It should carry a standard pic- 
ture of hazard which can be applied 
to many accidents such as electric 
shock, gears, belts, dynamite, coal 
dust, locomotives, etc. 

3. The size should be about three 
times the present immediate reports. 

4. If so desired, member companies 
should be assigned the reports of 
death cases which occur in other mem- 
ber’s plants with the request that they 
prepare the comments, so that we may 
in time gather better ideas of how 
various hazards are controlled in diff- 
erent parts of United States and else- 
where. 

5. Accidents in 1924 cost the Cement 
Industry more than % of a million 
dollars, so that the cost of these death 
bulletins is rather insignificant. 

6. Member plants to call each bulle- 
tin to attention of each foreman, then 
to members of Plant Safety Commit- 
tees and then to post it on a special 
bulletin board to be kept neat and 
clean. 

Aerial Tramways 
Readers of Pit and Quarry, who 

are interested in aerial tramways and 
their application in material handling 
problems of the non-metallic mineral 
industries will find much information 
of value and interest in a booklet pub- 
lished under the title of Aerial Tram- 
ways, by A. Leschen and Sons Rope 
Company. 

The Leschen Heavy Duty Friction 
Grip, the Leschen special automatic, 
the Leschen two bucket, and the Les- 
chen single carrier systems are di-- 
cussed in detail and this description 
is supplemented with many actual 
illustrations of the various systems 
actually in operation. The operation 
of a typical installation in each case 
and the details of the equipment in- 
volved are presented. 
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Sand and Gravel Output 

The output of sand and gravel in 
1924 from plants in the United 
States, as reported to the Bureau of 
Mines, Department of Commerce, 
amounted to about 156,527,967 short 
tons, valued at $97,241,641. This was 
an increase of 12 per cent in quality 
and 7 per cent in value over the pro- 
duction reported for 1923. Seven 
states shipped more than 10,000,000 
tons each—New York, Indiana, IIli- 
nois, Michigan, Pennsylvania, Cali- 
fornia and Ohio. New York shipped 
13,397,540 tons and Ohio, 10,379,361 
tons. Pennsylvania led in value of 
output, its shipments being valued at 
$10,927,752. New York, Ohio, Illi- 
nois, California, Michigan and Indi- 
ana followed in the order named, the 
output of Indiana being valued at 
$5,070,339. Many other states showed 
increases. The average value per 
short ton was 62 cents, as compared 
with 65 cents in 19238. 

Freight Car Loadings 
Loading of revenue freight for this 

season of the year continues to be 
well in excess of any corresponding 
period on record, according to reports 
filed by the carriers with the car 
service division of the American Rail- 
way Association. 

The total for the week of Septem- 
ber 26 was 1,120,645 cars, the second 
highest week’s loadings this year, 
being only 3,791 cars behind the week 
of August 29, this year, which 
marked the peak loading so far this 
year and also the high record for all 
time. This makes the tenth consecu- 
tive week that freight loadings have 
exceeded the million car mark. 

Compared with the previous week 
this year, the total for the week of 

' September 26 was an increase of 
22,217 cars, increases being reported 
in the total loading of all commodi- 
ties except ore. It also was an in- 
crease of 32,691 cars over the corre- 
sponding week in 1924 and 23,152 
cars over the same period in 1923, 
and exceeds by a wide margin the 
corresponding weeks in 1920, 1921 
and 1922. 

Miscellaneous freight loadings to- 
taled 440,189 cars, an increase of 
11,722 cars over the week before and 
35,194 cars over the same week last 
year. It also was an increase of 
46,554 cars over the same week two 
years ago. 

es 

Loading of merchandise and less 
than carload lot freight amounted to 
270,343 cars, an increase of 1,485 cars 
over the week before and 11,875 cars 
over the same week last year. UCom- 
pared with the corresponding week 
two years ago, it also was an increase 
of 17,123 cars. 

Coal loading 178,463 cars, an in- 
crease of 6,862 cars over the week 
before but 15,737 cars under the 
same week last year. Compared with 
the same week in 19238, it also was 
a decrease of 22,492 cars. 

Grain and grain products loadings 
amounted to 55,199 cars, 1,158 cars 
above the week before, but 14,111 
cars under the same weex last year. 
It was, however, an increase of 4,314 
cars above the same week in 1923. In 
the western districts alone, grain and 
grain products loadings totaled 37,708 
cars, a decrease of 13,419 cars under 
the corresponding week last year. 

A comparison by weeks follows: 
1925 1924 1923 

1,120,645 1,087,954 1,097,493 
1,098,428 1,076,847 1,060,811 

Sept.12 975,434 1,061,781 1,060,563 
Sept.5 1,10Zj946 . 2.2600 oesecens 
Aug. 29 1,124,436 1,020,809 1,092,150 

Sept. 26 
Sept. 19 

Aug. 22 1,080,107 982,700 1,069,915 
Aug.15 1,064,793 1,019,077 1,062,993 
Aug.8 1,051,611 941,407 978,750 
Aug.1 1,048,063 945,613 1,033,466 
July 25 1,029,603 926,309 1,041,415 
July 18 1,010,970 990,230 1,001,350 
July 11 982,809 909,973 1,019,800 
July 4 864,452 757,904 850,082 
June 27 901,341 908,251 1,021,471 
June 20 982,600 803,546 1,005,482 
June 13 987,106 902,592 1,008,838 
June 6 994,874 910,793 1,012,312 
May 30 920,514 986,209 820,551 
May 23 = 986,209 += 918,214 1,015,532 
May16 984,916 913,201 992,319 
May 9 981,370 908,213 984,078 
May 2 981,711 913,550 961,617 
April 25 959,225 878,387 962,578 
April18 922,778 876,916 970,042 
July 11 982,809 909,973 1,010,800 
April4 922,375 961,990 896,375 
March 28 931,395 907,389 896,735 
March 21 209,363 908,290 916,818 
March 14 924,149 916,762 904,116 
March7 930,009 929,381 905,344 
Feb.28 862,910 944,544 916,624 
Feb.21 925,295 945,679 830,187 
Feb.14 902,877 935,589 816,646 
Feb. 7 928,244 906,017 849,352 
Jan.31 896,055 929,623 865,314 
Jan.24 924,254 894,481 896,464 
Jan.17 932,150 894,851 864,297 
Jan.10 932,807 872,023 873,908 
Jan. 3 765,727 706,292 727,246 
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Safety in the Use of High Explosives 
By Lieut. Col. Geo. R. Spalding, U. S. Corps of Engineers 

was a time when this paper might 
more appropriately have been en- 

titled, “Dangers in the Use of High 
Explosives.” That we can speak to- 
day of safety in the use of high ex- 
plosives is a great tribute to the in- 
telligence of modern industrial man- 
agement. 
Without compulsion of law but in 

close voluntary co-operation with gov- 
ernment and with the using industries 
our great powder manufacturing com- 
panies have labored unceasingly and 
with success to produce dependable 
explosives—reasonab!y safe to store, 
transport and use. Not content with 
this, they have built up a corps of 
instructors and a reliable library of 
well written, fully illustrated pam- 
phlets to teach us how to use and 
handle them. 

In 1906 without compulsion of law 
the American Railway Association or- 
ganized the “Bureau for the Safe 
Transportation of Explosives,” bor- 
rowed an officer of great ability, Colo- 
nel B. W. Dunn, from the Ordnance 
Department of the Army to head the 
bureau, and when, as a result, a com- 
prehensive set of regulations was 
drawn up to govern the packing, 
marking, loading and transporting of 
explosives, seventy-eight American 
and Canadian Railways, operating 
over 130,000 miles of track, at once 
adopted and enforced them. 
_The Federal Law and the regula- 

tions of the Interstate Commerce 
Commission came later—which now 
govern all railroads and all shippers. 
But the law, different from most re- 
form laws, came naturally and as a 
result of pioneering by industry. It 
is, therefore, accepted by all and en- 
forced by all. Indeed the railway 
companies and powder companies are 
the law enforcement agencies in fact 
if not in name. 
And now we find the great users of 

explosives, mining, quarrying, cement 
and construction companies joined to- 
gether and with the manufacturing 
companies, as members of the Na- 
tional Safety Council, to interchange 
experiences with a view to insuring a 
greater degree of safety in the use 
and handling of explosives on the job. 
Such a story of intelligent and con- 
tinued interest in safety measures on 
the part of industrial organizations is 

|’ the memory of all of us there strong evidence that the welfare of 
the public and of the workers is safe 
in the hands of modern industrial 
management. 

The management is not altruistic, 
but is intelligent and knows that no 
industry can grow into greatness or 
long endure which unduly threatens 
the safety of the public or neglects 
the welfare of its own workers. Fully 
realizing this, the highest officials of 
the explosive industry are the vital, 
moving spirits behind all our safety 
measures. They know that the suc- 
cess of their industry depends upon 
our knowing how to use their prod- 
ucts safely and yet economically. 
Just as truly no operation in which 
the handling or use of explosives 
plays an important part can be suc- 
cessful unless the management there- 
of sees to it that the public and the 
workers are safeguarded. 

The interests of the users of ex- 
plosives are identical with the inter- 
ests of the manufacturers. In all our 
problems, therefore, we will find the 
great leaders of the explosive manu- 
facturing industry and their experts 
our best advisers and friends. 

I am not an expert in high explo- 
sives. It has been my great privilege, 
however, to be charged with the man- 
agement of some rather large affairs, 
both in peace and in war, in which 
the use of high explosives played an 
important part. The one outstanding 
lesson which this experience has 
taught me is that the man who is the 
managing head, the man who is re- 
sponsible for the success of an opera- 
tion involving the use of high ex- 
plosives must be held personally 
responsible for the adoption of and 
enforcement of suitable safetv meas- 
ures. The attitude of the Big Boss 
must be a correct one, and the super- 
intendents, overseers and foremen 
serving under him must know that 
their Chief is as interested in safety 
as he is in production and in economy, 
and that he will hold them account- 
able for safety just as he holds 
them accountable for production and 
economy. 

In other words, the plan for safety 
on a job which involves the use of 
high explosives is not a thing apart 
to be considered only as it does not 
interfere with other things. It is a 
vital part of the plan of operations. 
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With the risk of appearing somewhat 
didactic, it is believed that to insure 
safety a manager must: 

First—Study the layout of the en- 
tire operation; the conditions sur- 
rounding the blasting field, the proper 
co-ordination of blasting with other 
operations; and prepare a plan for 
the entire explosive operation as far 
ahead as may be possible. 
Second—Adopt the policy of using 

such explosives and accessories as af- 
ter thorough investigation and expert 
advice are found to be the most suit- 
able and most dependable for the 
work, regardless of first cost. 
Third—See to it that all men are 

thoroughly instructed in their duties 
and in the rules and cautions for 
safety, and that all materials and ac- 
cessories are in first class condition. 
Do not neglect tests and in large 
operations have them made under ex- 
pert supervision. 
Fourth—By rigid discipline require 

that the work be executed as planned 
and in accordance with rules and cau- 
tions for safety. 

Secondary blasting is a very fre- 
quent source of injury from missiles, 
due to the fact that less attention is 
ordinarily paid at such shots, but 
more because they throw further than 
the larger, better decked shots. A 
source of injury on construction work, 
which is frequently overlooked and 
which must cause trouble in all quar- 
ry work is that of falling rock from 
overhangs. Both overhangs and large 
plums which require secondary blast- 
ing can be eliminated by a careful 
study of the spacing and loading of 
holes. 

In the past, in most construction 
jobs and quarry jobs, the location of 
holes and the amount and character 
of loading was left to practical rock- 
men or quarrymen who from long ex- 
perience in a_ particular locality, 
seemed to be able to judge almost at 
a glance the proper amount of explo- 
sive to use and the proper way to 
space the charges to secure desired 
results with safety. 

They seemed to be able to tell at a 
glance, but as a matter of fact it was 
their local experience and the method- 
ical, careful records (mental records 
only, in many cases) which they kept 
of past shots and past results, which: 
enabled them to do well what other 
men would do badly. 

Modern quarry work, and modern 
construction excavation cannot de- 
pend upon such men. There are too 

few of them. Indeed in many locali. 
ties where new quarries are opened, 
there are none at all to be found, 

Our military experience—particu- 
larly our experience in mining opera- 
tions against the enemy—has taught 
us that large blasts must be carried 
out in accordance with carefully pre- 
considered plans—just as is done in 
any other large engineering project. 
In such plans, the location and size 
of all charges are determined by cal- 
culations which are every bit as re- 
liable as those used in the design of 
foundations for engineering struc- 
tures. Indeed, because of the more 
frequent opportunity to test calcula- 
tions by results, they become more 
reliable as the work proceeds. 

More and more are similar scientific 
methods being used in our large quar- 
ry and construction operations. The 
computations are not difficult and the 
data upon which they may be based 
are available to us all in the form of 
tables furnished by the explosive 
manufacturers. The data in these ta- 
bles are, of course, for average con- 
ditions, and particularly is this true in 
the amount and character of explosive 
required per cubic yard of rock, and 
so judgment must be used at first. 
But, if, as the work proceeds, surveys 
are made before and after each blast, 
it will not be long before recorded 
experience will enable one to deter- 
mine loading and spacing with a great 
degree of accuracy. 

To make a survey and sketch of the 
crest and toe of the quarry face, to 
locate thereon the line of holes, to 
drop a few plumb lines down from 
which to determine the thickness of 
rock between face and line of holes 
to keep careful record of the loadin; 
of each hole and then after the blast 
to record results at the crest, and af- 
ter excavation to record results in the 
face and at the toe, and to keep a 
special record of the line of flying 
missiles, seems like a formidable and 
unnecessary task before it is under- 
taken, but such methods will reduce 
secondary blasting, eliminate over- 
hangs, cause fewer injuries from mis- 
siles and also, I am convinced, pay 
handsome dividends on the cost. 

There has been a tendency in the 
past and, to a degree it still exists, 
to look upon blasting as a dangerous 
occupation in which occasional inju- 
ries and fatalities are inevitable, and 
but part of the “risk of duty” which 
men who are men must take, and are 
proud to take. With such an attitude 

ape in in a a ae 



li. 

- 

er CC meter Ul 

a were Oe 

PIT AND 
——————— - 

QUARRY 103 

[ have no quarrel. Civilization ad- 
vances only because there are men, 
always have been and always will be 
men, who think more of duty than of 
life. But neither in war nor in peace 
should such men be called upon to 
risk limb or life unnecessarily. For 
almost every condition to be met in 
the blasting field today there are ex- 
plosives and accessories which will 
permit the work to be done with rea- 
sonable safety. And it is incumbent 
upon management to see that only 
those most suitable and safest are 
purchased, that they are kept in safe 
and usable condition at all times, and 
made available to the men as needed. 

I think that, by and large, your 
experience will agree with mine that 
the most frequent cause of accidents 
on the blasting field is due to misfires. 
Misfires come from a _ variety of 
causes. In electric firing the most 
frequent appear to occur when the 
shots are wired up in series as is nec- 
essary when a number of holes are to 
be fired by a blasting machine. 

At Muscle Shoals a blasting fore- 
man reported that since beginning 
use of a new supply of detonators, he 
was having too many misfires. He 
was satisfied in his own mind that the 
detonators were defective and recom- 
mended that the entire lot be dis- 
carded and a new lot purchased from 
the manufacturer who theretofore 
had been supplying satisfactory caps. 
To settle the “morale” situation this 
was done but in justice to the manu- 
facturers of the discarded detonators, 
they were asked to send an expert to 
look into the matter. After a careful 
investigation, it was found that while 
the resistance of the discarded de- 
tonators departed somewhat more 
from the normal than those which 
had been used before, all were within 
reasonable limits, and that the real 
trouble lay in the fact that the blast- 
ing machine, due to wear or improper 
care, had failed in power. The sub- 
stitution of a new and stronger ma- 
chine helped but did not overcome the 
difficulty. 
_ A similar experience was met with 
in the construction of Lock Number 1 
on the Monongahela River where the 
use of a stronger machine, and de- 
tonators of greater power (No. 8 in 
place of No. 6) corrected the trouble. 
After similar trouble with electric 
blasting machines on the power house 
excavation at Muscle Shoals, it was 
decided to resort to firing from the 
power circuit, connecting charges in 
parallel. 

At Panama, a “number of accidents 
resulted from steam shovels coming 
in contact with unexploded charges, 
which led to an investigation of the 
fuses and the results obtained from 
various methods of firing. Previous 
to that time charges were exploded by 
a blasting machine, and investigation 
showed that failures were liable to 
result when this type of machine was 
used. Experiments were then made 
by using the current from the light- 
ing plants distributed along the east 
side of Culebra Cut, and it developed 
that while misfires occurred where 
the fuses were connected in series, 
there were no misfires when connected 
in multiple are. As a consequence 
electric conduits were laid from the 
various power plants into the Cut, dis- 
tributed lengthwise through it within 
easy reach of the areas remaining to 
be excavated, and thereafter all holes 
were exploded by means of current 
from the dynamos.” 

There is an inherent difficulty with 
series firing which cannot be over- 
come in the present state of the art 
of cap manufacture. In spite of hon- 
est effort by the manufacturers, the 
resistance of caps to the electric cur- 
rent varies and when a number are 
connected in series, those in which the 
resistance is the greatest, heat up 
and fire first, breaking the circuit so 
that the others cannot fire. 

Special care in making connections, 
the testing of all caps and of machines 
and circuits before firing and the use 
of stronger blasting machines will 
serve to reduce misfires but even with 
good conditions, the inherent difficulty 
mentioned is not overcome. Where a 
large number of holes must be fired 
simultaneously, they should be con- 
nected in parallel and fired by current 
from a lighting or power line. For 
this purpose direct current is prefer- 
able but an alternating current of 
sixty cycle frequency is satisfactory. 

Of course even in parallel connec- 
tion, misfires may occur from defec- 
tive caps or bad connections, and tests 
of caps and of circuits must not be 
omitted. 

To reduce misfires still further Cor- 
deau-Bickford may be resorted to. 
This type fuse has long been known 
and used in the military service. As 
you know, this fuse is a lead tube of 
about one-quarter inch diameter, filled 
with T.N.T. It is safe to handle, safe 
to ship and safe to keep, and vet it 
detonates with such great rapidity as 
to be practically instantaneous for 
reasonable lengths. 
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In military demolitions it is often 
necessary to drill and load a bridge 
or other structure with explosive and 
then await the proper tactical condi- 
tions. Nothing is of value in such 
work which may be injured by delay. 
By the use of Cordeau-Bickford a 
number of charges of compressed 
T.N.T. or other stable explosive may 
be connected up and kept under guard 
in readiness for firing. When the 
time comes for firing, all that is nec- 
essary is to attach an electric cap to 
each end of the Cordeau and fire with 
a blasting machine. 

This fuse is now being used to a 
very considerable extent in the quar- 
ries of our large cement companies. 
I am confident that before long it will 
be used in all quarries where well 
drilled holes are used. In loading the 
well drill holes, the end of the Cor- 
deau is tied to a cartridge; this is 
placed in the hole, and the Cordeau 
is run off the spool until the cartridge 
touches bottom. After the hole is 
fully loaded, the Cordeau is cut off a 
little above the collar of the hole. 
When all holes have been loaded, they 
may be connected by a trunk line of 
Cordeau with an electric cap at each 
end or an electric cap may be con- 
nected with the Cordeau extending 
from each hole and the various caps 
connected by wire and fired in the 
usual manner. 

The use of Cordeau by keeping the 
electric circuit above ground in the 
dry where bad connections and short 
circuits can be avoided or easily found 
by tests and corrected, practically 
eliminates all chance for misfires. In 
addition, it eliminates the necessity 
for making up primer cartridges, a 
proceeding always attended with risk, 
and allows the first cartridge to be 
lowered, not dropped, into the hole. 

All in all, it is the safest means 
known for detonating the charge in 
well drill holes. I am led to believe, 
also, that in spite of its rather high 
cost, it is a cheaper material than 
caps because it permits the use of a 
higher cartridge count explosive. As 
to this, I do not know, but I do know 
that it is safer and therefore more 
economical when the job as a whole 
is considered. 

With a good layout plan, a good 
blasting plan, a proper co-ordination 
between explosive operations and 
other activities in the vicinity; with 
good materials and the most suitable 
equipment, there should be few acci- 
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dents in the use of high explosives, 
provided the men engaged in such 
operations are suited to the work, are 
properly instructed in their duties and 
responsibilities and imbued with a 
proper sense of safety discipline. Re- 
gardless of other qualifications, there 
are some men who can not be trusted 
to handle or use high explosives with 
safety. _Natural awkwardness, timid- 
ity and absentmindedness are charac- 
teristics as much to be feared as bad 
habits and recklessness. The _per- 
sonal characteristics of men can only 
occasionally be discovered before trial. 

Safety, therefore, demands that all 
operations must be as nearly fool 
proof as it is possible to make them, 
and because it is impossible to make 
them absolutely fool proof it is neces- 
sary that the men engaged, and all 
explosive operations all the way from 
receipt of materials, through care and 
transportation to final use, be under 
the supervision of a competent and 
careful head, who, if he be not an ex- 
pert in explosives and _ electricity, 
must have ready access to the advice 
of such experts. Such a man, super- 
visor of explosives, if you wish to call 
him that, will co-ordinate the selec- 
tion of the men, their training and 
their discipline in a manner to insure 
that proper methods are used and 
proper precautions taken. But he will 
also keep abreast of the developments 
in explosives and explosive accesso- 
ries and in touch with the history of 
accidents and their causes with a view 
to eliminating similar causes from his 
own work. He will not be satisfied 
with a mere printed list of rules and 
cautions but will investigate the rea- 
sons which brought about their adop- 
tion and be prepared to develop and 
issue new instructions which carry 
the weight of his own authority. 

The premature explosion which oc- 
curred at Bas Obispo. Panama Canal, 
in December, 1908, which resulted in 
the death of 23 men and the injury of 
40 others is an example of an explo- 
sion which leads to the development 
of new and living rules. 

“Fifty-three holes had been drilled 
and sprung. Too prompt loading af- 
ter springing had caused an earlier 
premature explosion, due to the heat 
in the holes and therefore 48 hours 
was allowed to pass before loading 
was begun. 

“A total charge of 44,000 pounds of 
45 per cent dynamite was then load- 

(Continued on page 108) 
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How A Canadian Cement Plant Operated 
For One Year Without An Accident 
By L. M. McDonald, Superintendent ‘for Canada Cement Company* 

to industries has advanced so 
rapidly during the past few 

years, that it is essentially an asset 
or a liability on the balance sheet of 
any company, and in the eyes of the 
mployee it is virtually a determin- 
ing factor in his choice of occupation. 

It is, without a doubt, a non con- 
troversial subject and solicits whole- 
heartedly the closest co-operation be- 
tween employer and employee. 
Executives have proven by their 
manifold interest and concentrated 
support, that they are behind this 
great movement; and the ultimate 
success of any undertaking which has 
the endorsement of the management 
of any company, must of necessity, 
depend on the subordinates of the 
company, on whom has been conferred 
the authority to govern, according to 
the ideals and principles of the com- 
pany. Conferring authority and re- 
sponsibility upon capable men is the 
wisest and most far reaching policy 
that can be adopted. Such selected 
men, entrusted with power, are sure 
to develop qualities which are invalu- 
able to any organization. They na- 
turally respond to the confidences 
placed in them and serve the com- 
pany with earnestness and devotion. 
The latent capacity for initiative, in- 
genuity and accomplishment must 
have some opportunity to develop and 
expand, and in what better form can 
these inherent qualities of mankind 
be better directed than in accident 
prevention work, which is a service 
to his fellow man and loyalty to the 
ideals and standards established by 
his company. 

Inspired by the above principles 
and encouraged by their application, 
we at plant Number 8 of the Canada 
Cement Company will attempt in our 
humble way to deal with the question 
of accident prevention as applied to 
our plant and the reasons for our 
success in operating the plant for 340 
days without an accident, as the title 
of this paper indicates. Our experi- 
ence and efforts were expended with 
various safety organizations, until we 
adopted the present permanent safety 

A ‘to indust prevention as applied 

*Paper presented on September 29, 1925, 
before the Cement Section of the National 
Safety Congress held in Cleveland. 

organization, namely, that the fore- 
man to whom we look for efficiency 
and production, we also hold directly 
responsible for the general main- 
tenance of his department; including 
cleanliness, guards, safe conduct and 
practice of all employees under his 
direct control and supervision. 

To treat this subject intelligently, 
a brief resume of our work since we 
first became vitally interested in 
safety work is necessary. I realize 
that statistics are very uninteresting 
and for that reason reference will be 
made only to those covering yearly 
operations and the various safety or- 
ganizations in effect during. the re- 
spective periods. 

During the year 1920, accident pre- 
vention work at our plant did not 
receive any special consideration; we 
had no active safety organization 
and accidents apparently had to hap- 
pen. At least, it was readily granted 
by all concerned that it was impos- 
sible to prevent them. Our record 
for the year showed 44 accidents, in- 
cluding fatalities and 924 days of 
lost time. 

The early months of 1921 threat- 
ened to place us in the category of 
a hazardous plant and occupation. 
With a toll of 41 accidents for the 
first five months, our Head Office en- 
tered the scene and politely informed 
us that we must take measures to 
cope with the alarming situation and 
institute some form of safety organi- 
zation to reduce the number of acci- 
dents. We decided to make June a 
No Accident Month. Committees 
were formed in all departments, and 
ways and means were discussed to 
counteract the deplorable record we 
had established and the low state of 
morale which existed throughout our 
plant. Naturally, everything must 
have a beginning, and although we 
failed utterly to reach the goal of a 
No Accident Month, our committees 
continued to function every week dur- 
ing the year. We closed with a 
standing of 67 accidents and 948 days 
lost time. 

Some change in our system was 
evidently necessary, so we disbanded 
the departmental committees and 
formed one general committee, com- 
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posed of the foreman and three rep- 
resentatives from each department. 
We concluded that it was necessary 
to teach safety, so the subject matter 
of our meetings dealt entirely with 
the question of education. We can 
candidly say that this form of treat- 
ing the subject was our first sincere 
attempt to grapple with the problem 
from a logical premise and lay the 
foundation for our future success. 
You must creep before you can walk, 
and with teaching safety by education 
you must sow the seeds by facts and 
figures, so that even the skeptics will 
eventually be converted. Time and 
patience are big factors in such a 
program; obstacles will be encoun- 
tered and setbacks are bound to oc- 
cur, but the inborn tendencies of 
mankind are sure to react to certain 
influences if you persist in the same 
direction. 

Under-our new policy we had our 
first No Accident Month in February, 
1922. During that year we success- 
fully bridged four months clear of 
accidents and ended the year with 
13 accidents including 3 fatalities and 
323 days of lost time. 

In order to acquaint as many em- 
ployees as possible with our educa- 
tion propaganda we changed the 
personnel of our general committee 
every three months, always retaining 
the departmental foreman as a per- 
manent member. We were pleased 
with our past success, and here we 
introduced into our education pro- 
gram a weekly plant paper which 
has been a medium of information 
and a messenger of safety in our 
struggle to combat the evils of care- 
lessness, thoughtlessness and insuf- 
ficient knowledge and training. 

April and June of 1923 were “No 
Accident Months,” but a reaction set 
in during July, which was indeed dis- 
couraging. Undaunted, however, we 
increased our efforts to combat the 
tide of misfortunes, which appeared 
to be undoing our best efforts to 
establish and sell our safety educa- 
tion. After careful deliberation we 
decided to reduce our safety com- 
mittee to include only foremen and 
thereby confer on the foremen the 
authority and responsibility for all 
future accident prevention work. No 
man can stand still; he must either 
go backward or forward. We be- 
lieve that men who are led to take 
responsibility go forward, because 
they realize that they are expected 
to build up their part of the or- 

ganization, and for that reason more 
initiative and energy is expended on 
the work. 

With this success a new lease of 
life and an esprit de corp was de- 
veloped which convinced us that 
teaching safety by education through 
the medium of the foreman was the 
proper method. At our meetings, 
which were really round table talks, 
we discussed operating, mechanical, 
good housekeeping and general plant 
conditions. Cleanliness to my mind 
is the most important factor in a 
Safety First campaign. Put your 
plant in first class condition both 
internally and externally and thereby 
eliminate from the minds of all em- 
ployees the idea that careless han- 
dling of material is tolerated. Insist 
that a good-housekeeping policy be 
adopted and maintained. Who is 
better qualified to co-operate with 
this policy than your foremen? 

The past year with a clean plant 
and all foremen real safety first 
enthusiasts and preachers, we closed 
with three accidents, including one 
fatality and 39 days lost time. We 
successfully campaigned nine No 
Accident Months and certainly proved 
that results can be obtained if 
knowledge, enthusiasm and _ loyalty 
are created and fostered. 

After three years of steady per- 
sistent work in perfecting an or- 
ganization for our safety work, we 
decided to aim at a very ambitious 
goal and attempt a No Accident 
Year. All the foremen were enthu- 
siastic and expressed confidence that 
this goal could be reached. We had 
our last accident on September 25th, 
1924, and we have passed success- 
fully 340 days, with the Honor Flag 
which we raised the first of the year 

still flying. 
Now for a short resume of the 

main reasons for our success. We 
have a clean plant, an asset to any 
successful drive for safety work. We 
have a weekly paper, a medium of 
spreading safety information 
throughout the rank and file of the 
organization and at all times keeping 
the important question of accident 
prevention over to the fore. We have 
our departmental dials recording the 
number of days since our last acci- 
dent and operated in some cases by 
the employee individually as his turn 
arrives. We sign all new employees 
in our First Aid Department and 
therefore introduce them to all rules 
and regulations covering the work 
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and impress on them the necessity 
of attending to all cuts and bruises, 
even the most trivial. 
We have our executives and fore- 

men sold on the idea that accidents 
can and must be prevented and that 
their responsibility for efficiency and 
production doesnot cease at this 
point, but must include cleanliness, 
maintenance, installation of guards 
and accident prevention education 
to all employees under their direct 
control and fullest co-operation in all 
matters pertaining to general plant 
safety. 

If a foreman possesses the quali- 
ties of leadership, foresight and vi- 
sion, he will organize his department 
and turn the work over to men quali- 
fed to bring about the perfomance 
of those duties, men whose success 
will be judged solely by their ac- 
complishments. You can, no doubt, 
achieve a degree of success on acci- 
dent prevention work by any method 
you adopt, but the sound policy for 
a permanent organization is to con- 
fer the authority on your foreman. 
Hold him to account for results and 
you will be surprised to see how 
rapidly your Safety work becomes a 
real part of his daily occupation. 
He will think and act of his own 
accord and with every thought and 
action comes the great ambition of 
every man to safeguard and protect 
the welfare of his fellowman. When 
this spirit takes hold, it is indeed 
contagious. and success in any under- 
taking will eventually crown your 
efforts. 

The Seaverns Shaking Screen 
James B. Seaverns manufactures 

a sturdy screen for crushed stone and 
sand and gravel plants where a clean 
and uniform product is desired. The 
Seaverns Balanced Shaking Screen is 
so designed that the horizontal weight 
of the top deck balances the weicht of 
the lower deck. These two weights 
traveling in the opnosite direction bal- 
ance themselves, thus overcoming vi- 
bration on the supports due to the 
high speed of the screen. 

The shaft, bearings, eccentrics, 
straps and connecting rods are very 
substantially proportioned and are 
made of steel to give lorg life. The 
eccentric straps are babbitted with 
the best grade of engine babbitt. 
Large compression grease cups are 
fitted to provide ample lubrication. 

The connecting rods are of one inch 
flat steel bars five inches wide, pro- 
vided with a cast steel pitman with a 
split bronze bushing to take up wear 
at the outer end. The eccentric shaft 
is driven by a 30 inch flywheel pulley 
12 inches wide, running 150 revolu- 
tions per minute. This balance wheel 
creates a smooth turning movement 
and greatly aids the movement of the 
screens. 

The screen frames are of steel chan- 
nels, plates and angle bars, solidly 
riveted together forming a rigid frame 
on which is carried the perforated 
steel plates and wire cloth sections. 
Perforated plate is used in the upper 
deck and steel wire cloth set in indi- 
vidual frames in the lower deck. 

At the front end of each deck is 
mounted a solid steel shaft to which 
are attached the steel eccentric rods. 
These shafts extend beyond the sides 
passing through a cast steel boxing, 
riveted solid to the sides. This boxing 
is fitted with a large set screw for 
securing the shaft. 

At each corner of the screen deck 
is an adjustable angle iron hanger for 
setting the screen to the proper in- 
clination for best efficiency. The top 
supporting shaft is supported on the 
building framework to carry the 
hangers. 

Foote Purchases New Equipment 

Foote Bros. Gear and Machine Com- 
pany have recently purchased equip- 
ment for the manufacture of the 
modern type of herringbone gears 
without the center groove. 

The equipment will be installed and 
ready for operation by October 15th, 
after which the company will be in a 
position to produce “Backbone,” Her- 
ringbone Gears, in all standard sizes. 

They will also produce a complete 
line of Herringbone Speed Reducers 
of the heavy-duty type, comprising 
single, double and triple reduction 
units up to 125 H. P. capacity and 
reduction ratios up to 120 to 1. 

New Foote Appointment 

Foote Bros. Gear and Machine Com- 
pany of Chicago, manufacturers of 
IXL Speed Reducers and Gear Prod- 
ucts, announce the appointment of 
Mr. George Roberts as representative 
for Detroit and environs. Mr. Roberts 
will make his headquarters at 576 
Montclair Street, Detroit. 
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(Continued from page 104) 
ed, the fuses set, and all holes tamped 
before any connecting wires were 
strung. This latter precaution was 
taken because an earlier premature 
explosion had resulted from a current 
induced in the connecting wires. As 
the last hole was being loaded the ex- 
plosion occurred. 

“It was a clear day, there was no 
lightning, and the dynamos from 
which firing current was to be had 
were not even running. While the 
cause of the accident was never posi- 
tively ascertained, it developed later, 
when the water in the bottom of the 
holes was chemically examined, that 
it was sufficiently acid to attack the 
dynamite cartridge and liberate the 
nitro-glycerin. 

“A secondary blast had been fired 
just across the Cut from where the 
explosion occurred and it was as- 
sumed that the free nitro-glycerin in 
some of the holes detonated from the 
jar of this secondary blast and as all 
the remaining dynamite charges were 
connected with caps, the detonation 
of the entire lot followed. 

“As a consequence, instructions 
were issued that no loading operations 
would be undertaken in any area that 
could not be completed and fired the 
same day.” 

Personal experience is a harsh 
schoolmaster. It is pleasanter and 
cheaper to learn from the experience 
of the past than from our own disas- 
ters. I find there is much literature 
on the use of high explosives; some of 
it of great value. A real living write- 
up of disasters and mistakes in quar- 
ries and on construction jobs would 
carry the lessons of the past home to 
us as no other method except per- 
sonal disaster or mistakes can do. 

New Tractor Catalog 
The Mead Morrison Manufacturing 

Company have now ready for distribu- 
tion catalog number 26 which concerns 
the Mead Morrison “55” Tractor. 

The new catalog contains an inter- 
esting discussion of the origin and 
development of the crawler type trac- 
tor.. Each unit of the Mead Morrison 
tractor is described and illustrated. 
The various applications of the ma- 
chine are also discussed and some il- 
lustrations showing the machine oper- 
ating on actual projects accompany 
the text. 

a 

New Koehring Catalog 

Koehring Company has issued a 
new catalog dealing with the number 
one shovel crane and dragline specifi- 
cations. The catalog contains de- 

tailed data on the construction and 
applications of the number one Koeh- 
ring heavy duty gasoline or electric 
shovel. 

The working and general dimen- 
sions of the machine are presented 
in tabular form. Various details are 
illustrated and described such as the 
dipper, dipper bail block, the boom 

entiindl | 

SPECIFICATIONS 

KOEHRING 
Size Nol 

SHOVEL 
CRANE 

ii_| DRAGLINE 

KOEHRING COMPANY | 
MAIN OFFICE AND WORKS 

MILWAUKEE -* WISCONSIN 

and shock absorbing boom, the ship- 
per shaft, the crowding and racking 
in mechanism, the crane, the treads, 
traction drive, turntable gear, steer- 
ing mechanism, clutches, power plant, 
drums, etc. In fact, every unit is 
discussed in all its applications. 

A very useful crane load and crane 
radius diagrams are included in the 
catalog. All operators desiring any 
information on the Koehring number 
one shovel crane dragline will find it 
in this catalog. Others will find the 
catalog a valuable addition to 4 
library. The Koehring machine is 
well known in the non-metallic min- 
eral industries, but it will be thor- 
oughly understood after a study of 

this catalog. 

ron 
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be handled with MORRIS PUMPS 
AND, gravel, small boulders, 
crushed rock, etc.. that can be 

mixed with water and moved through 
a pipe can be transferred from one 
location to another by a Morris Sand 
Pump without other expense than 
pump power and getting the material 
into the suction end of the pipe. Trans- 
fer for several thousand feet is entirely 
practical, and by means of an addi- 
tional “booster” pump, the material can 
be elevated to practical heights for 

screening or loading into cars or scows. 

This method takes the hard work out 
of conveying, is absolutely reliable for 
short or long periods, requires mini- 
mum labor and is thoroughly reliable. 

Hard iron or manganese steel shell 
liners and impellers greatly prolong 
the life of these wearing parts, and 
with Morris construction, renewals can 
be placed at very low cost and with 
little loss of time. 

Write for Bulletin 20, sent free on request. 

Morris Machine Works Baldwinsville, N. Y. 
Originators of Centrifugal Pumps, both single and multi-stage, and builders for 

practically all purposes since 1864 

Branch Offices: New York, 39-41 Cortlandt St.; Philadelphia, Forest Bldg.; Cleveland, Engineers’ Bldg. ; Chicago, 
217 N. Jefferson St.; Boston, 79 Milk St.; Pittsburgh, 320 Second Ave.; Detroit, Penobscot Bldg.; Charlotte, 

Realty Bldg.; Richmond, 708 Mutual Bldg.; Houston, 119 Main St. 

Sales Representatives: Buffalo, St. Paul, Kansas City, Denver, Salt Lake City, 
Seattle, Portland, Ore., Los Angeles, New Orleans. 

ORRIS 
CENTRIFUGAL PUMPS 
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WHEN TIME Y | 
MEANS MONEY | 

HAT is when our immediate shipment 
service proves most valuable. Our stock 

is k pt ccmplete at all times and our con- - 

veni:ntly situated Distributing Points as- 
sure speedy delivery of all requirements in 

NEW AND RELAY'NG RAILS 
FROGS AND SWITCHES 
PORTABLE TRACKS 

CROSSINGS AND TURNTABLES . 
RAIL BRACES — BUMPING POSTS 

For all’sections 12 lbs. — 100 lbs. 
2 
— 

oT [MORRISON & RISMAN 
BUFFALO, N. Y. 

Distributing Points: 

NEW YORK - NEW JERSEY 
PENNSYLVANIA - OHIO 

GET OUR PRICES 
A two-cent stamp will save you many dollars 

PORTABLE TRACK 
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RAILS 
of all weights for every 

purpose 

LOCOMOTIVES 
Road Switch 

eared 
Narrow Gauge 

Ore Box Dump Flat 
Gondola Caboose 

Refrigerator 
Passenger 

Hart Convertible 
Rodger Ballast 

HYMAN 

#"s MICHAELS 
\ The H-M seal on 

materials pur- 
oe chased is your 

a guarantee ofabso- 
y~ “ lute satisfaction. 

The “Evidence of Leadership” proves 
Responsibility. 

The word Responsibility implies resources, 
reputation, organization, cooperative serv- 

ice and merchandise of proven value, 
backed by the H-M guarantee. 

Today, with branches in the leading cities and a 
force of traveling representatives, Hyman-Michaels 
Company is rendering a service distinctly different. 

Hyman-Michaels Company has been building its 
Responsibility for more than sixty years. Today, 
as the largest concern in its line in the world, it 
offers the buyer all that a permanently established 
and broadly experienced organization can give in 
service and advantageous prices. Whether the 
order is for only a ton of rails or a complete rail- 
road, Responsibility pays. 

Hyman-Michaels Company 
SELECT USED RAILWAY EQUIPMENT 

Peoples Gas Building, Chicago 
NEW YORK ST. LOUIS PITTSBURGH 

Pacific Coast Representative: 

United Commercial Co., San Francisco 
PORTLAND SEATTLE LOS ANGELES EL PASO 
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NEW and RELAYING RAILS 66 

New and Relaying Rails (all sizes); Spikes, Bolts, Angle Bars; 
Track Accessories on hand for immediate shipment at all times. 
Give us a call. 

SONKEN-GALAMBA CORPORATION 

(Kaw Station) Kansas City, Kans. 

MACHINERY FOR SALE 
——— ll nerany CRUSHERS x 
wo x ee x30", wo x Three No. Two No. 1% and One Ne, 2 Two 16’x42”, and One ‘24”x54” dale . 
Rolls. Swing hammer mills and other types. Sturtevant "notary oo ‘ 

GYRATORY CRUSHERS Two 3’ x20’, Three 4’ x30’, One 5’ x25". One ? 

Two No. 8 Gates, One No. 4 Gates, Two No. 5%’x40" Two 6’x60’, and One 7’ x60’ Di- 
5 Gates, Two No. 6 Gates & McCully, Two rect, Heat Rotary Dryers. One 5’ = Gus 
No. 7% Gates and Austin, Three No. 8 Gates 6/x30' Ruggles Cole: type “‘A’’ 
& Traylor, One No. 9 Gates Gyratory Crush- 4’x20’ Ruggles Coles type. B” Double shel 
ers. Rotary Dryers. 

KILNS 
JAW CRUSHERS One, 4/240". One §°x50", Two 6°x60", One 

Thee 9”x15”, One 10”x20”, Two 12x24”, One 6’ a One 7’x60’, Rot Kilns. 
5”x30", One 18”x36”, One 24x36", and One WING HAMMER & TUBE MIL LLS 
3e"nd2" Jaw Crushers. Fuller? ‘Grifin, Hardinge and Raymond Mills. 

W. P. HEINEKEN & CO., Inc. 
Industrial Engineers 

95 Liberty St., New York City, Tel., Hanover 2450 

FOR SALE 

600 —50-Ton All 
Steel Double Hop- 
per Cara. 

(400 have rolled 
steel underframes 
and 200 have press- 
ed steel under- 
frames) 

Complete specifications upon request 

BRIGGS & TURIVAS (Inc.) 
110 South Dearborn Street, Chicago, Illinois 

Railroad Cars and Equipment Scrapped Iron in all its Forms 
Freight Car Parts New Iron and Steel 
Relaying Rails and Fastenings In iustrial Plants and Equipment ‘ 

FOR SALE REBUILT EQUIPMENT 

e I—No. 414 Champion Jaw Crusher. Locomotive Crane Price, $750.00. 
1—18 ton, Orton & Steinbrenner, 8 wheel, 1—9x1I5 Blake Jaw Crusher. Price, 
standard gauge, with 50 ft. hoom, equipped $650.00. 

with Brownell Boiler, A.S.M.E. code, good I—N 3 McCully G Crush- 

for 125 lb. pressure. built in 1918, used less ~g Price oO ~— 

than 30 days, price $5000.00 F. O. B. rails, i ‘ yen 
Boston, Mass. THE DAY & MADDOCK COMPANY ‘ 

CONSOLIDATED PRODUCTS CO., Inc. wrt ge eA —— ame 
15 Park Row, New York City . 



‘DIX DAM EQUIPMEN 
May be inspected at Burgin, Ky., 20 miles from Lexington, Ky. 

STEAM SHOVELS DRILLS 

s—78-C Bucyrus, 1923 model, 30-ft. boom, 19-ft. 38—No. 3% Keystone drills. 
dipper stick, 3-yd. dipper, two on railroad 1—No. 5% Keystone drill. 
trucks, one on caterpil.ar. Shop Nos. 4001, 6—Model 21, Waugh ‘‘Denver’’ derrick drills 
4124 and 3995. —— ao So aa — drills. 

1—D.W. 64, Sullivan column drill. 
LOCOMOTIVES 1—Sullivan tripod drill. 

2—-Porter, standard gauge, saddle tank, cylinders 2—Ingersoll-Rand tripod drills. 
14x22, weight 42 tons, only one year’s service, 2—Ingersoll-Rand, Class G. 31, Calyx drills. 
like new. Shop Nos. 6770, 6853. 2—Ingersoll-Rand, Class G.O. 2843 and 2844, 

4—Porter, — gauge, 18-ton, saddle tank, Calyx drills with pumps. 
cylinders 10x16, rebuilt like new. Shop Nos. 
4619, 4667, 6748 and 6804. JACKHAMMERS 

1—Sullivan D. D. 33 Jackhammer. 
F CARS 1—Ingersoll-Rand D.C.R. 13 Jackhammer. 

20—Continental 4-yd. 36-in. gauge, 2-way dump 4—Ingersoll-Rand D.C.R. 23 Jackhammers. 
cars. 18S—Ingersoll-Rand D.C.R. 430 Jackhammers. 

RAILS AND TIES 2—Hardsocg No. 60 Jackhammers. 

2000 tons—30, 40, 60, 75 and 85-Ib. rail. COMPRESSORS 
24300 Std. Ga. wood Ties, 1—2-stage, 950-ft. Sullivan Class N.B. Compres- 

sor. 

CRUSHER PLANT 1—2-stage, 1500-ft. Sullivan, stationary Compres- 
1—Complete Crusher Plant. sor. 

Stock List No. 102 Lists All Equipment—wWrite for It 

Equipment Corporation of America 
Philadelphia CH'CAGO, ILL. Pittsburgh 

660 Land Title Bldg. 1460 Roanoke Bldg. 860 Empire Bldg. 

Phone Rittenhouse 5498 Phone Randolph 6586 Phone Grant 5148 

REBUILT EQUIPMENT 

LOCOMOTIVES, STEAM SHOVELS, CRANES, 

CARS, COACHES, RAIL, ETC. 

LARGE ASSORTMENT IN STOCK 
Completely Rebuilt in Our Own Shops 

SOUTHERN IRON & EQUIPMENT CO. 

ATLANTA — GEORGIA 
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= 
USED MACHINERY LIST 

DRYERS 
Four 3’x20’; Two 4’x20’; One 5’x35’; 
One 5%’x42’; and One 6’x46’ Direct 
Heat Rotary Dryers. One 3’x20’ Type 
A-1; One 5’x30’ Type A-8; and 6’x30’ 
Type A-10 Ruggles Coles Dryers. 

KILNS 
Three 5%'x50’; Four 6’x60’; One 6’x 
120 : Four 5’6”x100’; also 6’ 6”x100’ 
and Three 8’x14’ Seana Kilns. 

GYRATORY CRUSHERS 
Gates: Two No. 3: Two No. 4: :hree No. 
5; Three No. 6; Two No. 8; One No. 9; 
One No. 10; One No. 12; One No. 18. 
McCully; Two No. 4; Two No. 6: Two 
No. 9. Austin; One No. 4; One No. 6; 
One No. 7%. Traylor; One No. 6; Two 
No. 8. Telsmith; One No. 3; One No. 4; 
One No. 7%. 

WE OFFER 
JAW CRUSHERS 

One 4”x10”; One 5”x10”; Two 8”x14"; 
Six 9”x15”; One 10”x26”; One 12x24"; 
Two 13”x30”; Two 16”x30"; One 19”x 
36”; One 24”x36”, 

CRUSHING ROLLS 
One 16”x10; Three 30”x10”; Three 30”x 
14”; Three 30”x 16"; Three 36”x16”; Two 
3e"n22" One 42”x16"; One 54”x24”. 

SWING HAMMER, BALL, COMPEB 
AND TUBE MILLS 

Fuller-Lehigh, Griffin, Hardinge, Ray- 
mond, and Pebble Mills. 

General Steam, Electric, Oil. Air and 
Hydro Power Equipment and Contract. 
ors’ General Equipment, too. 

Phone Rector 2919 

HOOPER-MOMBERGER CO. 
Room 1703, 90 West St., New York 

iLETSONS 
Hudson Terminal Bldg. piean 

gees NEW YORK Bites 
STEAM SHOVELS 

1—%-yd. type B Erie high lift, traction wheels. 
1—%-yd. type B Erie No. 1566 on Caterpillars. 
1—%-yd. type B Erie No. 1769 on Caterpillars. 
1—%-yd. Al Thew on Traction Wheels 
1—No. 4 Keystone Excavator No. 4296, with skimmer 

scoop and trench bucket. 

HOISTS (Steam) 
1—7x10 single drum Skeleton Lidgerwood. 
1—S8%x10 three drum and boiler Lambert. 
i—10x12 PD. D. and Swinger Skeleton Lidgerwood 

HOISTS (Electric) 
1—22 H.P. two drum Flory with 2Ph. 60C, 220V. 

Motor and Solenoid brake. 
30—Separate Clyde Electric Swingers with 10 H.P. 

3Ph. 60C. 220V. Motors, or without Motors. 

DERRICKS 
1—10 ton 80’ boom 14x14” Terry Timber Stiff Leg 

with 12’ Bullwheel. 
1—20 ton 70’ boom Steel Guy (Erector’s type). 

BUCKETS 
2—%-yd. Handler Type Lakewoods. 
1—%-yd. Handler Type Lakewood. 
1—1-yd. Digger Type Lakewood. 
1—1%-yd. Class F Wayward. 
1—%-yd. Page Dragline. 
1—1%-yd. Page DPragline. 

DREDGFS and SCOWS 
1—12-in, Centrifugal Pump Dredge. 
1—1%-yd. Marion Dredge. 
1—2%-yd. Marion Dredge. 
1—4-yd. Marion Dredge. 

CRUSHERS 
1—36 in. x 48 in. Traylor, Jaw. 
1—No. 9 Gates, style ‘‘K,’’ manganese fitted. 
1—No. 8 Gates, style ‘‘K,’’ chilled iron fitted. 
1—No. 7% Austin gyrato-y, chilled iron fitted. 
3—-Symons Disc, 48 in., 24 fh and 18 in. 
i—Austin No. 5 gyratory. 1—Gates No, 4, 
\—Allis Chalmers No 3, suspended head 

SHOVELS 
1—Marion Model 37 Electric. 
1—Marion Model 36, caterpillar. 
1l—Erie Type A, % yd. caterpillar. 
1—"rie Type B, high lift, traction. 
1—Bucyrus 18-B, 1 yd. traction. 
1—Marion Model 28, two booms. 

CRANES 
1—22 ton 0. & S. with a 50 ft. boom. 
1—Northwest Model 105, comb. crane & dragline, 
1—O > S. 7 ton, steam rail crane, 30 ft. boom. 
0, & S. 7 ton, gas a ley used 4 mons, 

BOLL MACHINERY COMPANY, Not Inc. 
140 S. Dearborn St., Chicago, III. 

CRANES 
1—TYPE Ts ERIE, full revolving Steam Crawler 

Crane, Shop Ne 2600 new late 1923, ALL 
STEEL CATERPILLARS, A. S. M. E. 
boiler; 40-ft. crane boom, bucket operating; 
like new. 

1—20-ton, 8-wheel, OHIO, Type “‘CD” 
motive Crane, Shop No. 3631, new 1924, A 
Ss. E. and Mass. boiler; 50-ft. boom; 
doub’e drums, M. C. B. trucks used four 
months, guaranteed perfect condition. 

DUMP CARS 
36—4-yd., 36-in. gauge, WESTERN, two-way 

side Dump. new 1223, Heavy Duty, 4-pedes- 
tal. STEEL DRAFT REAMS. Vox Girder, 
Doors, overhauled, first-class condition. 

Grey Steel Products Company 
{11 Broadway New York, N. Y. 

7,5 



Quarry Equipment For Sale 
at St. Genevieve, 65 miles southwest of St. Louis. 
Com,lete Plant—Buildings—Power House—Uftice 

—Blacksmith Shop—Tool House—Hoist and 
Swinger House. _ 

Machinery and Equipment. 
9—150 H.P.—72” dia. x 18 ft, long Return Tubu- 

lar Horizontal Boilers—30” sto-ks—50’ long. 
1—6x4x6 Gardner Duplex Feed Pump. 
1—W. B. 2—1200 ft. Suilivan Compressor. 
1—36” dia. x 11’ long Receiver. 
1—50 Ton Steel Derrick 80’ Mast 76’ Boom 14” 

guy lines 
1—Hoist—DD—DC. 5—Broching Hammers 
1—Swinging Engine 1—Trimming Hammers 
8—Sullivan Air Drills 1—Tripod 
3—10’ Quarry bars complete with saddles and 

cradles. 
1—8’ Quarry bars complete with saddles and 

cradles. 
Complete equipment of tools, air lines and hoses. 

Consolidated Marble Corporation 
30 North LaSalle Street, Chicago, IIL 

CABLEWAY 
$00 ft. span cable way complete with Lambert 

engine. 
HOISTS 

54”x8"” American D.C. D.F.D. with boiler. 
7”x10” D.C. D.F.D. with boiler. 
84%”x10” Lidgerwood D.C, D.F.D. with boiler. 
74”x10” Mundy with boiler (New). 
84”"x10” Mundy with boiler (New). 

: AIR COMPRESSORS 
550 cu. ft. Ingersoll-Rand belted. 
350 cu. ft. Ingersoll-Rand steam-driven. 
o’x8” belted. 

MAGNETIC SEPARATOR PULLEY 
24x26” Cutler-Hammer direct current 110 volts. 

CLAMSHELL BUCKETS 
22% yard Browning. 

WM. C. JOHNSON & SONS 
MACHINERY CoO. 

1211 N. 12th St. St. Louis, Mo. 

SURPLUS EQUIPMENT 
(Buy it right off the job and get it cheap.) 

BOATS DRAGLINES' PIPE 
BOILERS DREDGES SCALES 
BATCH BOXES DRILLS ROLLERS 
BELTING ENGINES SCRAPERS 
CABLEWAYS FORMS SHOVELS 
CARS FINISHERS TRACTORS 
COMPRESSORS GR4NERS UCK 
CONVEYORS HOISTS TRACK 
CRANES LOADE ANKS RS T 
CRUSHERS LOCOMOTIVES WAGONS 
DERRICKS MIXERS P 
DITCHERS MOTORS 

| have equipment located in Practically every 
state in the Union. 

ALEXANDER T. McLEOD 
First Nat’l Bank Bldg., Chicago 

38—3 4 yd. SHOVELS 
Railway Type, Mang. Dippers 

Crushers #10, 9, 8, 714, 6, 5, 4, 3, 
Roll Crushers 

84x72, 36x60, 54x24, 18x30 
Jaw Crushers 

22x52”, 36x42”, 42x48”, 20x24”, 15x36” 
DISC CRUSHERS, 43”, 36”, 24”, 18” 

OIL FNGINFS 
‘ 50-75-100-200-500-650 H.P. 

Ins, Pulverizers, Air Comps. 
2—200 H.P. MOTORS S RING 
440 v.. 60 cy., 3 ph., 435 rev., G. E. 

oss Power Equipment Co. 
13 South Meridian St., Indianapolis, Ind. 
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Hyman-Michaels Co. 
Offers Another 

HOIST 
Bargain 

Exceptional Purchase Places 
Nationally-Known Lidger- 
wood and American Hoists 

on the Market 
Less than one-quarter the regular 
price—that is our offer on these 
hoists. We bought them at a big 
reduction from their real value, and 
to dispose of them quickly we will 
sell them at 

$195 Each, While They Last 
Both the 7x12 Lidgerwood and 8x8 
American Hoists offered here are of the 
Two-Cylinder, Single-Drum type, with 
reverse throttle, single geared; hoisting 
capacity 5,000 and 10,000 Ibs. For hoist- 
ing and pulling in mines, construction 
work, etc.; for use on ships, tugs, barges; 
for skidding, swinging, car pulling, et-., 
these hoists are in constant demand. Our 
special bargain price while they last is only 
$195.00 each, f. 0. b. nearest shipping point. 
These hoists will be loaded from Chicago 
or St. Louis. 

We also own and offer complete 
stocks of New and Relaying Rails, 
First-Class Locomotives, Ballast 
Cars, and a full line of Flat, Box, 
Refrigerator and Steel Hopper Bot- 
tom Carsand Cabooses in excellent 
condition and at attractive prices. 

Hyman-Michaels Co. 
Peoples Gas Building, Chicago, Ill. 
Railway Exchange Bldg., St. Louis, Mo. 
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1—I-R Compressor—1190 ft.—Belt Dr. 
4—36 in. Gage Electric Locomotives. 

1—Byers ‘“‘BEAR CAT’ Crane. 
1—Thew Shovel % yd. Cat. Tr. 

2—4 Drum MeMyler Shaft Hoists. 
1—7E Dake Hoist, 30 H.P. 
5—12 yd. Std. Gage Dump Cars. 

5—4 yd., 36 in., Gage Dump Cars. 

1—10 Ton Buffalo—Springfield Roller. 
1—3% Ton Tandem Roller. 
18 in. and 24 in, Conveyor Belt and Idlers. 

—28-S Ransome Concrete Mixers. 

1—Tank Wagon. 
12 in. and 14 in, Centrifugal Pumps. 

1—Marion 21 Shovel % yd. Cat. Tr. 
Derricks, 2 and 3 Drum Hoists. 

J. T. WALSH 
500 Brisbane Bidg., Buffalo, N. Y. 

Steam Shovel Bargain 
1 Model 28 Marion Caterpillar Steam 
Shovel; Shop No. 4401. 5/8-yd. Dip- 
per; Boom Hoist; Westinghouse Air 
Compressor mounted on cab for oper- 
ating rock drills, etc. Heavy steel cab, 
Our shovel work recently finished. 

Bellaire Land & Dev. Co. 

Bellaire, Ohio 

For Sale 
3—four yard Western Dump Cars, prac- 

tically new. 

1—10x16, 36 inch gauge Davenport Loco- 
motive. 

1—6x10, 36 inch gauge geared Daven- 
port Locomotive. 

1—four wheel, 10 ton locomotive Crane. 

Above equipment thoroughly overhauled. 

Glenn Locomotive Works 
COVINGTON, KY. 

RAILS 
All sections, new and second hand. 
Centrally located. Also Cars of all kinds, 

Immediate shipment guaranteed. 

M. K. Frank 
Union Trust Bidg., Park Row Bldg, 

Pittsburgh, Pa. New York City 

R AILS New and Relay 
ALL WEIGHTS AND SECTIONS 

FROGS—SWITCHES—TIE PLATES 

S. W. LINDHEIMER 
38 S. Dearborn St. Chicago, Ill. 

AIR COMPRESSORS 
92 ft. Ingersoll-Rand, ER-1, Belted 

355 ft. Ingersoll-Rand, ER-1, Belted 
355 ag ee -Rand, FR-1, Steam 
528 ft. Ingersoll- Rand, ER- i, Belt 
599 ft. Ingersoll-Rand, Imperial XB-2, Belted 
888 ft. Ingersoll-Rand, Imperial XB-2, Belted 

1190 ft. Ingersoll-Rand, Imperial XB-2, Belted 
1145 ft. Chicago Pneumatic, OCB, Belt 
1400 ft. Chicago Pneumatic, OCB, Belt 
1500 ft. Ingersoll-Rand, Imperial XB-2, Belt 
1270 ft. Chicago. eed Motor Driven, 3 phase, 25 

cycle, 440 v 
1308 ft. Chicago, ocE el Driven, 3 phase, 60 

cycle, 2200 volt 
6—212 ft. Chicago Portable Oil Engine Driven 

Compressors 
Portable Gasoline Driven Compressors. 

PITTSBURGH PNEUMATIC MACHINERY CO. 

507 Liberty Ave., Pittsburgh, Penna. 

LOCOMOTIVE 
10x16, 36”, 15 ton, Baldwin saddle tank, special 
bargain, sell or rent, 100 carloads, gravel plant, 
contractors’ and miscellaneous machinery in stock, 

HACKLEY MORRISON COMPANY, Inc. 

1708-1722 Lewis St., Ricmond, Va. 

A Fractional HP Motor ora 

SAVE 35 to 45% 
Buy Properly Rebuilt Electrical Power 

Equipment 

Every machine completely overhauled 
and ‘tested — Guaranteed * 

Write for Stock Bulletir 

The FUERST-FRIEDMAN Co. 
CLEVELAND, OHIO 

FOR SALE 
1—150 Rucyrus Steam Shovel, 2% yd. dipper. 
1—175 Bucyrus Steam Shovel, 3% yd. dipper. 
1—35B Bucyrus Steam Shovel, 14% yd. dipper. 
1—No. 6 Keystone Excavator with Skimmer scoop. 
1—7% ton and 1—14 ton steam Locomotives. 
2—150 H.P. high pressure Boilers. 

The Pittsburg Boiler and Machine Company 
PITTSBURG, KANS 

HEAVY CRUSHING ROLLS 
We Own and Offer for Sale 

One set of Sturtevant 36”x16” Balanced Type 
CRUSHING ROLLS in good condition with spare 
parts. locas Northern New York State. 

OOPER-MOMBERGER : 
Room 1708, 90 West St., New York, N. Y. 

Phone Rector 2919 

FOR SALE 
10 Ingersoll-Rand X-70 

ock Dri 
50% of new price. 

ARCHER ARMSTRONG, INC. 
Grand Central Terminal Bidg. 

New York City 
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PUNXSUTAWNEY DRILLING & 
CONTRACTING CO. 
PUNXSUTAWNEY, PA. 

Diamond Drill Contractors 

Testing fire clay, limestone and other min- 
eral lands, using double core barrels. 

St. Mary’s Oil Engine Co. 
St. Charles, Mo. 

Manufacturers of Diesel Oil Engines from 

9 H.P. up to and including 120 H.P. 

Patents Secured to Protect 

Inventions 

Royal E. Burnham 

Patent Attorney 

Continental Trust Bldg., Washington, D. C. 

TRADE MARKS 

BRICK PLANT FOR SALE 
Location—Eastern Pennsylvania 

Capacity, 33 M 

Operating regularly with good demand 

Address Box 100, Pit and Quarry, 538 S. Clark 
St., Chicago. 

BURRELL 
Engineering & Construction Co. 

Jackson and Canal St. 
CHICAGO, ILL. 

DESIGNERS & BUILDERS 
CEMENT STORAGE 
PACK HOUSES, ETC. 

For Sale or Lease 
Silica sand for white glass. 110 Acres. 
90 miles from Los Angeles. The deposit 
and the market are too big for my age. 

F. H. BEEMAN 
1311 East 83rd St., Los Angeles, Calif. 

REPRESENTATIVES WANTED 
Michigan Manufacturer wants represeitatives to 
handle a well established line of Hoists, Motors 
and Pumps. Line is high grade and well adver- 
tised. Good proposition to capable and experienced 
men. 

Address Box 103, Pit and Quarry 

£38 S. Clark St., Chicago, III. 

Wanted—Jaw Crusher 
Size 60x84. State condition, location and 

price F.O.B. cars. Advertiser is quarry 
operator. Address: 

Box 105, Pit and Quarry 
538 S. Clark St., Chicago, IIl. 

FOR SALE 
1—No. 7% Austin Crusher, chilled iron fitted, 
1—Model 60 Marion Shovel No. 1493. 
1—Model 80 Marion Shovel No. 801. 
1—Model 70 Bucyrus Steam Shovel. 
1—Model ‘‘0’’ Thew Revolving Shovel. 
1—1l-yd. Vulcan Revolving Shovel. 

THE CASPARIS STONE COMPANY 
302 Yuster Bidg., Columbus, Ohio 

RENT A SHOVEL FROM 
DEMPSTER EQUIPMENT COMPANY 

“South’s Largest Shovel Dealers’’ 
Southern representatives for 

McMYLER INTERSTATE COMPANY 
Shovels Cranes Pile Drivers 

Dempster Bldg., 105 S. E. First St., 
Knoxville, Tenn. Miami, Florida. 

FOR SALE 

One Croker-Wheeler Condenser, 625 
K. V. A., 720 R. P. M., 440 Volts, 60 
Cycle, 3 Phase, Separately Excited. 

CLINCHFIELD PORTLAND 
CEMENT CORP’N 

Kingsport, Tennessee 

WANTED 
Sand and gravel pump complete with 
engine. Will rent or share sale money 
from sand and gravel. Material free for 
getting. A real proposition. Write at 
once. 

EE SMITH 
P. O. Box sie Bellefontaine, Ohio 

FOR SALE AIR COMPRESSORS 
1205 cu. ft. Ingersoll-Rand, compound steam, 2- 
stage air, 100 lb. pressure; complete unit mounted 
on cast iron subbase which also contains inter- 
cooler. $1500.00. First-class condition. 

A. G. SCHOONMAKER & SONS, Inc. 
30 Church St., New York City 

FOR SALE 
Lime Plant and Quarry. High grade 
limestone; price reasonable; full infor- 
mation upon request, 

Address Box 107, PIT & QUARRY 

538 S. Clark St., Chicago 

Beited—Compressors 
67 ft. Ingersoll E. R. 1 enclosed—plate valves 
350 ft. Ingersoll N. E. 1 enclosed—poppet valves 
110 ft. Curtis—Twin Vertical—plate valves 
198 ft. Curtis—Twin Vertical—plate valves 
160 ft. Chicago P. T. Co. open type—plate valves 
250 ft. Chicago P. T. Co. N. S. B. enclosed 

plate valves 
Steam Driven 8x8x8 and 10x10x10 Laidlaw 116’ 

& 200’ CLIFTON-PRATT CO. 
(224 W. 8th St., Cincinnati, 0. 
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HYDRAULIC DREDGES C 
6” to 12” 

Designed and Built 

RANDOLPH-PERKINS 
COMPANY 

38 South Dearborn Street 

CHICAGO 

M.GN iD Y 
————TTT. 

ESTABLISHED I86' 

Steam-Electric-Gasoline 

HOISTING EQUIPMENT 

You can get the new 
174 page Mundy 
publication by drop- 
ping a card. 

LIGHTNING PUMP 
Beats Competitors 

The Diamond Engineering and Con- 
struction Co. of Grand Island, Nebr., 
on September 2nd wrote us: 

*“‘We have used one of your 4” Light- 
ning Sand Pumps on a Platte River 
job all summer; we also used a 4” 
sand pump of a different make and 
heavier construction on this job; 
after a careful comparison of the two 
pumps running side by side we will 
take a ‘Lightning’ every time.” 

Better send for our Bulletin! 

KANSAS CITY HAY PRESS CO. 
KANSAS CITY, MISSOURI 

ee 

J. S. MUNDY HOISTING ENGINE CO, 

Newark, N. J., U. S. A. 1 

MUNDY HOISTS | 

Material in Stock 
Prompt Shipment 

Perforated Metals and 
Screens of All Kinds 

Chicago Perforating Co. 
2435 West 24th Place 

CHICAGU, ILL, 
Tel. Canal 1459 

rd, OF 

THE OWE BUCKE 5 i COMPANY 

PR Ee Bee a —~ = 

Datlas Mines 

For Industrial Haulage 
UILT in sizes from four to fifteen 
tons. For all Gauges of Track. 

There’s a size for every purpose. 

Write for Catalogs M-129 and M-136. 

MILWAUKEE LOCOMOTIVE MFG. CO. Wisconsin 
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Complete that job 
before frost sets in 

{ | Make conditions 
ideal for the night 
shift by supply- 

4 ing brilliant light. 

| The MILBURN 
i LIGHT gives 

8,000 candle- 

power for 314c per 

hour. 

Stocks in 

Principal 

Cities 

Write for Catalog 59 

The 

ALEXANDER MILBURN CO. 
BALTIMORE, MD. 

Best for fine crushing— 

the lew Aotland 
Our Swing Jaw Rock Crushers can’t be beat 

for fine crushing. They crush any kind of rock 
nd ieluve ty» any size down to cust with New 

Holland Recrushing Rolls, 
New Holland Crushers are ~wade in five sizes. 

to crush from 1 to 12 tons per hour. They ure 
stationary or portable, and made with or with- 
out revolving screens, 

Our family in- 
cludes also 3 
types of screens 
and 2 types of 
conveyors, 

Send today 
for descrip- 

New Holland Machine Co. 
Franklin St., New Holland, Pa. 

for catalog 
tive literature 

GOOD CONCRETE 
REQUIRES 
CLEAN 
AGGREGATE 

The EAGLE 
WASHER 
Removes Mud Balls, 

Sticks, Coal and Shale. 

A long felt want that actually does the business. 
One user saved enough to pay for the cost of this washer 

in two months. 

Applied for 

Descriptive Bulletin now ready. 

ie EAGLE IRON WORKS, Des Moines, Iowa 
DEPT. P 

BAY CITY ONE MAN 
EXCAVATOR 

Operates Shovel — Clam — 
Dragline 4-yd. Capacity 

Fills the gap between hand labor and 
high priced equipment. Several hun- 
dred in operation, gasoline or electric 
power. 

BAY CITY DREDGE WORKS 
BAY CITY, MICH. 

See P#QHAND BOOK Page 333 
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Self Oiling Ball Face 
SHAKER ECCENTRICS 
Have proven their value in many 

representative Installations 

hice fi, tind ni Betta ta 

Several types and sizes have been devel- 
oped to meet individual conditions and 
can be made for prompt delivery. 

Send for complete information on 
Equipment to meet your needs. 

EGYPTION IRON WORKS 
MURPHYSBORO, ILL. 

oscoon 
Continuous Treads 
and Traction Wheels 
for Railroad Shovels 
Ask tor Bulletin 247 
It shows actual 
installations~ 

Revolving and Railroad shovels 

OSGOOD 
Marion: Ohio 

————— 

—$—— 

Van Port Dipper 
Teeth 

Shipments from stock by most 

steam shovel builders or by us 

insures Service. 

The large and increasing num- 

ber of shovels equipped with 

teeth of this design is proof of 

their worth. 

Write for Exchange Proposition 

Taylor-Wharton Iron & 

Steel Co. 
HIGH BRIDGE, N. J. 

) Separators 
HIG H#&, 
Magnetic ly 

Stop 
the accident 

before it happens! 
Your luck and your “careful watch” over the 
material you crush won't give you 100 per 
cent protection! If your crusher tries to 
masticate just one chunk of tramp iron, It 
will knock you out of more than the cost of 
a High Duty Magnetic Pulley. : 
This inexpensive magnetic device with its 
ventilation feature—which increases the 
magnetic power 25% to 50%—provides pet: 
fect safety even with peak loads. 

Offices in principal cities. 
See telephone directory. 
MAGNETIC MFG. CO. 

201—24th Ave. Milwaukee, Wis. 

\\ 

EEE Se. 
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Pennsylvania Air Compressors repre- 
sent the highest development in this 
class of equipment. Well designed and 
well built throughout; distinctive in ap- 
pearance; containing many exclusive 
features. 

Send for Bulletin No. 123-P. 

Pennsylvania Pump & Compressor Co. 
Main Office and Works: Easton, Pa. 

For Separating Dry Ground Materials 
80 Mesh to 350 Mesh 

GAYCOQ centriruGaL SEPARATORS 
Six Sizes—30 Inch to 14 feet Diameter 

RUBERT M. GAY COMPANY, Inc. 114 Liberty St., N. Y. 

Universal, Vibrators 
For the very highest 

screening efficiency with 

the lowest maintenance 

cost. 

Write for Descriptive Catalog Today. 

UNIVERSAL VIBRATING SCREEN C0. 
RACINE ~ ~ WISCONSIN 

See P#Q HAND BOOK 

Page 426 

Power Drag Scrapers 
Gravel Plant Equipment 

L. P. GREEN 
Monadnock Block Chicago 



Kilby Frog and Switch 

Company 

Birmingham, Alabama 

Manufacturers of 

We make a specialty of track 
material for all kinds of Indus- 

trial Tracks—such as_ Frogs, 
Switches, Switch Stands, Rail 

Braces, Crossings, Crossovers, 

Room Turnouts, Portable Track, 

Ete. 

Write for Catalogue. 

The W1LLIAMsS 

because the 
extra power 

of its 
straight- 
line closing 
pull gives a 
faster bite 
into the 
material, and 
because its shorter cable overhaul speeds up both 
the opening and closing. — 

Write us for a Genesianion of a WILLIAMS 
Bucket that will give the results you need. 

G. H. WILLIAMS COMPANY 

605 Haybarger Lane, Erie, Pa. 

Eastern Sales Office : 30 Church St., New York City 

WILL FAST- LIAM ey non uh 

Dreadnaughts ore Eyerywher 
You'll find Blaw-Knox Dreadnaughts rail- 
roading; contracting; road building; in 
steel mills—wherever clamshell work is 
being done 

Rehandling and digging costs are lower 
when Blaw-Knox Buckets are on the job 

PRODUCTS 
Ra tcerpianty 

Farmer’s Bank Bldg. Pittsburgh, Pa 

Se High Ef- 
= ficiency 

ging . Centrif- 
ante ees ugal 

Pumps for All Purposes 

ECONOMY PUMPING 
MACHINERY CO. 
88-120 No. Curtis St., Chicago, Ill. 
91-111 McDonough St., Joliet, Ill. 

Offices, 

Works, 

BLAW-KNOX COMPANY. 

2 | 

1) 3 

SYMONS 

Disc Crushers 
SYMONS BROTHERS CO. 

Railway Exch. Bldg., Milwaukee, Wis. 

Los Angeles Office: 

1462 Stanley Ave., Hollywood 

New York Office: 120 Broadway’ 
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THOMAS HOISTS 
Thomas Hoists are responsible 
for the records established by 
the big producers of sand, 
gravel and stone and are made 
in single and two-speed types, 
either steam or electric. Let 
us discuss your hoist problems 
with you. 

THOMAS ELEVATOR COMPANY 
21 South Hoyne Avenue CHICAGO 

Buckeye Oil Engines Are Favorites 
Single and two cylinder 55 to 260 H. P. 
Horizontal accessible design with adjustable 
cross-head. 
Cost least for repairs. 
Burns low grade fuel. 
One gallon lubricating oil operates 90 h. p. 
for 33 hours. 
Write for catalogue. 

THE BUCKEYE MACHINE COMPANY Lima, Ohio 

“FARRELL” CRUSHERS 
—World Famous— 

Thousands in use on the hardest rock. Built in all 
sizes, 6’’x3’’ to 60x48’. Complete rock crushing 
plants designed and equipped, also sand and gravel, 
washing and screening plants. 
Send for latest bulletin E. 

Earle C. Bacon, Inc., Engineers, 26 Cortlandt St., New York 

TIPS OIL ENGINES burn low 
grade fuels. Solid Injection. 40— 
165 H.P. Sizes suitable for operat- 
ing dragline excavators, hydraulic 
dredges and all stationary work. 
Variable speed, 100% water-cooled 
heads, no torches, Chrome-Vanad- 
ium crankshafts. 

Write for Bulletin J-2 

TIPS ENGINE WORKS 
AUSTIN, TEXAS 

Agents in all principal cities 
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The New Wood Hammer Drill 
——— is a Whiz! 

Recently in a test run against several prominent hammer drills, the 
Wood Hammer Drill finished a IC-foot hole 14 inches ahead of the 
nearest competitor. 

The hard, rapid blow so characteristic of this drill is obtained by 
the fact that the air admitted to operate the piston does not return 
through the same part, but escapes instantly when the piston has 
traveled its distance. The improved steel puller will stand the heaviest 
strain. The hole cleaner is perfect in operation. 

Let us tell you all about it. 

WOOD DRILL WORKS, 30-36 Dale Ave., Paterson, N. J. 
Makers of Hammer Drills and Piston Drills 

T 

Crushing and Grinding Portland Cement Plants || J | 
M 

Material Handling C. H. SONNTAG Electric Power Trans q 
f mission | 

Old Equipment Mod- Engineer f 

ernized : Power Plants | 
Cape Girardeau, Mo. | 

Properties Examined Waste Heat Boilers 
2 

AUSTIN 

Gyratory Crushers 
Portable and Stationary Plants 

~ 

Capacities, 5 to 300 tons per hour € 

Catalog 29Q tells the whole story. Write for your 
copy today. 

AUSTIN MANUFACTURING CO. 
NEW YORK CHICAGO SAN FRANCISCO ‘ 

MSGANN MANUFACTURING COMPANY, INC. = 
Engineers and Wetatthe-tonatha-) a) 

YORK,PA. CHICAGO NEW YORK 

THE SCHULTHESS HYDRATOR—B™"t in all sizes 
to suit condi- 

tion—Takes lime direct from the Kiln without crushing—lowest possible 

power required, about one-third the amount used by other Hydrators—En- 

tire elimination of dust problem. Put your Lime Problems up to us. 

SCHULTHESS YORK 
-:Hydrators : Double Shell Dryers 
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Automatically Done 

By the 

Automatic 

Aerial Tramway 

| The Basalt Rock Company, Napa, California solved two diffi- 
| cult haulage problems by installing in each case an AUTO- 
MATIC AERIAL TRAMWAY—one line 3,400 feet long from 
quarry to screening plant and a second line 6,200 feet long 
from bunkers to railroad siding and barge terminal. 

Write us about your problems. No obligation. 

Interstate Equipment Corporation 
25 Church Street New York City 

SEAVERNS’ 
BALANCED 

SHAKING SCREEN 
Produces Clean 

Uniform Size Stone 

Built for Those Wanting the Best 

“sie James B. Seaverns Co. 
Chicago 

Send for ‘‘Dope’”’ 

Used Everywhere 

Portable or Stationary, with or without Elevators. 

For Gravel Pits, Rock Quarries, Contractors, Road Builders, 
Counties, Cities — in fact wherever crushers are needed. 

25 sizes with capacities to 450 tons per day. 

Manganese Equipped 

UNIVERSAL CRUSHER COMPANY 

Fully Guaranteed 

619 C AVE., WEST 
CEDAR RAPIDS, IOWA 
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SALEM Genuine 

Elevator Buckets 
Since 1880, when Salem Buckets were awarded 
First Premium for superiority, no other make 
of bucket has approached the Salem in qual- 
ity, long wear and unusual service. It is 
made in many different sizes and gauges of 
steel ranging from 24 gauge to 6 gauge, and 
is adaptable for handling materials of prac- 
tically any size, shape or weight. 

Our ability to furnish special buckets made 
up in accordance with your specifications 
enables us to offer excellent service and 
prompt delivery. 

¢ 

Fig. 152. Toothed Edge, for handling materials 
which are liable to pack in the elevator boot or which, 
for other reasons, require the use of a digging edge. 

Fig. 1124 Trough Front, ‘‘Continuous Type’’ Bucket. 
A heavy duty steel bucket used for a variety of ser- 
vice conditions. Pours its load instead of throwing 
it, assuring perfect discharge at low speeds. 

Fig. 196 Low Front. For handling damp substances 
that will not discharge easily from the regular 
depth bucket. 

Write for Catalog 3625 

MULLINS BODY CORP. 
Successors to W. J. CLARK CO. 

106 Mill St., Salem, Ohio 

IT’S THAT 20 H.P, 
FLORY GASOLINE 

HOIST 
WITH FORDSON MOTOR 

Flory builds Steam, Electric 
and Gasoline Hoists from 5 
H.P. to 500 H.P. 

Cableways—Dredging Machinery 

Catalogue on Request 

Ss FLORY 
MANUFACTURING CO. 

BANGOR, PA. 
AGENTS IN PRINCIPAL CITIES 

THE LATE IMPROVED 
LOOMIS CLIPPER 

The most wonderfully efficient 
Blast Hole Drill produced. It 

is faultless, simple, durable, 
easily maintained; it commands 

your investigation. There is a 
reason why it predominates. 

Days are not too long, nor 

rock too hard for this famous 

Drill. 

THE LOOMIS MACHINE CO. 
15 MARKET STREET TIFFIN, 0. 

taini 
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To rid your plant of water use 
“DOMESTIC” Dependable Pumps 

Designed to handle water con- The Domestic Double Acting 
taining mud, silt, sludge, etc., this Force Trench Pump has large 
type of “Domestic” Force Pump capacity and discharges through 
is ideal for pits and quarries. ong pipe or hose line to suitable 

place for disposal. Furnished 
with either one cylinder or two 
cylinder gasoline engine, or can 
be geared for electric motor drive. 
Displacement capacities range 

g from 80 to 150 gallons per 
\ minute. 

eet! Write for Bulletin “TP” 

) Domestic Engine & Pump Co. 

Manufacturers 

“Domestic’’ 4-TF Double Acting Force Trench 

Pump Unit SHIPPENSBURG, PENNA. 

EASTON QUARR
Y CARS 

; , | 
The influence of 

: successful design- 

ers has a dual ef- 

me fect. Competitors 

he > copy and_ buyers 

insist on cars “‘built 

same as made by” SG 

te a 

~ EASTON CAR & CONSTRUCTION CO. 
TYPE 5462 

Bulletin 21 shows other types of Kansas City, Mo., and Easton, Pa. 
quarry cars. OFFICES 

“Quarry Car Practice” published every New York Chicago Pittsburgh 
now and then. Philadelphia San Francisco 
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F nm sa 4 “J Var: -s a Moe, ‘ . ee aie 

reboot “4a ae Pe ers ee doe Sesh * hat 1 uae af et 

Quarry face 1,600 feet long and 50 feet high being broken up by means of explosives detonated 
with Cordeau-Bickford 

For one or for two hundred drill holes, use the safe, sure, and efficient 
detonating agent, Cordeau-Bickford. Even though you have no power Iine, 
you can still shoot any number of holes you desire by using Cordeau-Bickford. 

Write for booklet today. 

The Ensign- Bickford Company 
Original Manufacturers of Safety Fuse 

Established 1836 

SIMSBURY, CONNECTICUT 

QUARRY CARS THAT ENDURE 
Under Most Abusive Loading Conditions 

ATLAS CARS are designed to reduce haulage costs and 
laet longer 

“They do both—Why not Investigate” 

Engineering Service Especially Developed in Quarry Car Design 

THE ATLAS CAR & MFG. CO. 
1140 Ivanhoe Road CLEVELAND, OHIO 

Quarry Cars, Rocker and Gable Bottom Cars, Special Cars of All Kinds 

«] 

ar 
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For Quarrymen Who Want to Know 
More About Drilling 

A= 120-page edition: of our 
book “‘Big Blast Hole Drilis’ 

is ready. 

Half of this book consists of in- 
formation on the drilling quali- 
ties of different rocks, methods 
of operation and cost data on 
drilling and blasting. 

The balance of the book de- 
scribes in detail the three sizes 
of Cyclone Big Blast Hole Drills, 
one of which will handle practi- 
cally any quarry’s drilling. 

_— Write for a copy. 

The Sanderson -Cyclone Drill Co. 
. * EASTERN and EXPORT OFFICE 

Orrville, Ohio 30 CHURCH ST., NEW YORK 

“Install a McLanahan-Stone Crusher, 
p92 Says the Plant 

and get Real Efficiency: Superintendent, 

That is what many operators have done exceptional for compactness, and for 
who wanted efficient, economical work. capacity. No apron or hand feeding are 

required when crushing wet or slimy 
The McLanahan Single Roll Crusher is material. 

Other 
McLanahan 
Equipment 

McLanahan Screens, 
Washers, Elevators and 
Special Machinery. All 

m of our equipment con- 
| forms to the high stand- 

ard of our Single Roll 
Crushers. 

Call on us for sugges- 
tions and full informa- 
tion, 

McLANAHAN-STONE MACHINE CO. 
HOLLIDAYSBURG, PA. 
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BROWN ING 
ae CRANES AND BUCKETS 

The Browning  . Commeay 
16226 Waterloo Rd., Cleveland, O. 

SAVE POWER!|. 
Conweigh Ball Bearing idlers 

will save power by reducing 
Idler friction to minimum be- 
cause of their correct design 

and construction. 

The Conweigh Ball Bearing 
Troughing and Return Idlers 

give easy access for lubrication, 

and being made of hardened 
steel with “Conweigh” Ball 
Bearings reduces Idler resis- 
tance and decreases power con- 
sumption. Made in all sizes. 

Write for complete details. 

THE CONVEYING WEIGHER COMPANY 
90 West Street ENGINEER & CONTRACTOR New York 
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Buy a Belt Conveyor that will stay on the 
job and keep working—a Belt Conveyor 
that carries the load on ball-bearing rollers 
that you don't have to oil—a Belt Conveyor 
built strong and sturdy, so it will last—a 
Belt Conveyor built up to Haiss standards, 

not down to a price. 

Yet you can buy a good Haiss 
Conveyor for about the same 
price as the other kind. 

Ask for Bulletin 925 Troughing 
Conveyor 

| Menufaceurer of |i 5 | Established 1892 Ht 

THE GEORGE | MFG.CO. INC 
-Truck and-- | aa 

n - Buckets- 
Portable Belt | : Mat! Handling 
Conveyors J 42nd St. and Rider Ave., New York, N. Y, | Eauipmen 

Representatives Throughout the World. 
Cable Address ‘‘Coalhoist’’ New York—‘‘Western Union 5 Letter Edition’’ Code. 

SPEARWELL MOGUL LOADER 
A Strictly One Man Machine 

CAPACITY 1% to 24% CU. YDS. PER MINUTE 

Weight 14,000 lbs. 

Equipped with positive and efficient ex- 
cavating, feeding and cleanup device. 

4 Clears path 8 feet wide. 
mn Guaranteed to excavate harder material 

and to clean up better than any loader of 
ig its kind on the market, bar none. 

40H.P.4 cyl. Heavy Duty Buda Motor. 
TS Positive self-cleaning track, 1500 
+ square inches of bearing surface, less 

’ than 10 lbs. per square inch. 

ad Digging and crowding speeds 4 and 
20 ft. per minute. Traveling speeds 
l% to 2% miles per hour. 
Digging position quickly and easily 

adjusted and absolutely maintained 
by special grade control shoe. 

Swivel chute controlled from opera- 
tor’s platform, permits loading in any 
position. 

Write for literature and prices on Spear- 
well Loaders—a _size for every need. 

SPEARS-WELLS MACHINERY CO. 
Manufacturers of SPEARWELL CONSTRUCTION EQUIPMENT 

Oakland, California 
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BARS PLATES 

SHAPES TRADE MARK SHEETS 

WIRE FORGINGS on 

ROL-MAN FLAT LINK MANGANESE STEEL CHAINS 
DREDGE, ELEVATOR, CONVEYOR, DRAG, DRAW-BENCH, TRACTOR 

Of all metals Manganese Steel has the greatest resistance to wear. Rol-Man 

Flat Link-Chains and accessories are made of the highest grade Rolled and Forged 

Manganese Steel, accurate to pitch and true in size. 

The longer service that you get with Rol-Man Manganese Steel Chain, Pins, 

Bushings, Buckets, Bucket Lips, Fan Blades, Fan Liners, etc., makes them in the 

end, the more economical equipment. 

Diminished interruptions to operations ALONE more than pay the whole 

cost of ““ROL-MAN”’ Manganese Steel Wearing Parts. 

Makers of ROL-MAN Double Lock Mesh Screens, and ROL-MAN Mangan- 

ese Steel Welding Rods. 

MANGANESE STEEL FORGE CO. ” 
[RICHMOND ST. & ERIE AVE., PHILADELPHIA, PENNA., U. S. A. 

DOUBLE CRIMPED WIRE CLOTH 

Send tor 
Catalogue No. 47-E 

tt lists a thousand screens 

LUDLOW-SAYLOR coma St. 
610 South Newstead Avenue 
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VENN-SEVERIN OIL ENGINES 

-kaling the pudding 
The old saying, “the proof of the 
pudding is in the eating thereof,” 
applies aptly to the Venn-Severin 
Oil Engine, because owners every- 
where find that in actual service 
they more than fulfill every promise 
made for them. ; 
Season after season they perform 
their work with the same uniform 
economy demonstrating clearly that 
the combination of clean combus- 
tion, clear exhaust, low cylinder 
pressures and quality materials, is 
necessary for real oil engine service. 
It will pay you to read the type “‘D’”’ 
bulletins, if you want the most eco- 
nomical power available. 

Especially adapted to Dragline work. 
Sizes range from 15 to 250 H. P. 

A Venn-Severin Type “D” Oil Engine wil Venn-Severin Machine Co. 
met ay awe eaamen i Beer? 1347) Wat North Ave. CHICAGO or plant. 

i THE ECONOMICAL POWER UNIT 

SAND PUMPS 
The accompanying cuts show 

two very popular types of 
belt driven units. These 

pumps are also built with 
Heavy duty belt driven sand and dredging pump bases for direct connection to 

built in 8”, 10”, and 12” sizes. 

motor. 

Send for illustrated catalog 
showing our complete line of 
this equipment including 
flanged pipe fittings and hyd- 
raulic guns. 

GEORGIA IRON WORKS 
AUGUSTA, GA. 

Overhanging t belt driven sand and dredging . 
Pump. Built in 6” and 8” sizes. Established 1891 
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Clean Cement Bags Profitably 
The Continuous Cement Bag Cleaner presents an economical and labor 
saving method of reclaiming cement from bags. The process is simple 
and convenient. Approximately one pound of cement per bag is reclaimed 
—more than enough to make the operation profitable. 

A number of the largest and most up to date mills in the country are now 
using this Bag Cleaner with the most gratifying results. Write for prices 
and information. 

NAZARETH FOUNDRY AND MACHINE COMPANY 
Works: Nazareth, Pa. New York: 106 Front St, 

Capacity from 3000 
to 10,000 bags per 
hour. Arranged for 
either gear or chain 
drive. 

SAND ROCK 

DRYERS 
“BUCKEYE SPECIAL” 

Semi-Portable — Compact — Self-Contained 
Oil Fired — Rugged Construction — Heavy Duty Service 

No elaborate foundations required to erect this 
Dryer. We ship it to you assembled complete. 
Set it on simple concrete piers, and it is ready to 
operate. 

Built in Six Standard Sizes 

5 tons per hour to 50 tons per hour capacity. 

Furnished with or without elevating machinery. 

Write us for full information and prices. 

THE BUCKEYE DRYER COMPANY 
1351 Railway Exchange Bldg. CHICAGO, ILL. 

5 f 
i 

——,, 

———— 
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DIAMOND Pumps are— 
eat Strong and enduring — be- 

cause they are built of Man- 
ganese Steel. Serviceable— 
because they are designed 
and constructed along ap- 
proved lines of engineering. 
Built in all sizes—for all con- 
ditions. Belt Driven or Di- 
rect Connected Motor Driv- 
en. Learn more about them 
by writing to 

ase ‘saeel coctiogs W. H. K. BENNETT 
at reasonable prices. 20 E. Jackson Blvd., Chicago 

PETTIBONE MULLIKEN CO. 
Chicago, Ill. 

Tampa nhiialied Pumps Are The Best 
The curves of our 
runner flights are 
shaped right. 

Our square 
shaped shell 
avoids spiral mo- 
tion in discharge. 

Our water seal 
makes air leaks 
impossible. 

Our oiling system 
eliminates lubri- 
cating troubles. 

“8° | Our yardage pro- 
4", 6", 8", 10", 12" and 15" duction is 

either direct connected to motor or belt driven unequale d. 

TAMPA SHIPBUILDING & ENGINEERING CO. 
TAMPA, FLORIDA 

WRITE FOR PRICES, DESCRIPTION and OUTLINE BLUE PRINT 
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LIDGERWOOD HOISTS 
STEAM—ELECTRIC—BELT DRIVE—GASOLINE 

Types to suit all 
contractors’ uses 

Illustration shows our 
Two-Speed Electric 
Hoist, built in sizes up 
to 200 H-P., for operat- 
ing slack line drag 
bucket excavators up to 
and exceeding two-yard 
capacity. 

Pe 

ng She 

A breakdown of the engine stops your entire operation; reduces your 

output; increases your cost per yard. LIDGERWOOD HOISTS have 

strength in every part to work continuously without breakdowns. 

HOISTS — CABLEWAYS — DERRICKS 

LIDGERWOOD MFG. CO., 96 Liberty St., New York 
Chicago; Pittsburgh; Philadelstita ; Detroit; Los Anzeles; Seattle; Tacoma; Portland, Ore.; Brown- 
Marx Bidg., Birmingham, Ala. Sales Agents: Norman B. Livermore, San Francisco; Woodward, 
Wight & Co., New Orleans, La.; John D, Westbrook. Inc., Norfolk, Va.; Canadian Allis-Chalmers, 
Ltd., Toronto. Foreign Offices: Sao Paulo, Brazil; Rio de Janeiro, Brazil; London, Eng. 

“QO. & S.” Electric Hoists 
Our line of Electric Hoists 

ranges in capacity from 350 to 

6500 pounds on a Single Line. 

We furnish the Hoists with or 

without Motors. We use Mo- 

tors of prominent make such 

as the General Electric, West- 

inghouse or their equal. The 
Hoists are built in types necessary for all purposes. 

Write for Bulletins Nos. 240, 267 and 268. 

Manufactured by 

ORR & SEMBOWER, Inc. 
READING, PENNA. 

Established 1885 
50 Church St. 208 N. Clinton St. 

NEW YORK CITY CHICAGO, ILLINOIS 

The 
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We make the statement—and lay especial 

emphasis on it—that you cannot buy a 

more efficient hoist than the O. K. 

Because-—it has generated machine-cut 

tooth gears, insuring accuracy, maximum 

strength and wearing power. The driving 

pinion is solid machine steel; the cone 

drums are lined with asbestos friction in- 

stead of wood, or metal against metal. 

is your best 

insurance 

against Breakdowns 
Every O. K. Hoist has end thrust steel ball 
bearing operating lever, eliminating friction 
and reducing power necessary to operate; 

as well as many other exclusive features. 

We also manufacture O. K. Compressors, 

built to meet the heavy, exacting require- 

ments of pit and quarry. 

You should investigate this equipment. 

Write today for information. 

0.K. CLUTCH AND MACHINERY CO. 
BOX 305, COLUMBIA, PA. 

Logging Engine made by 
Washington Iron Works equipped 
with Twin City Engine. 

1 i des Twin City users include: Austin Machinery Corp., Baldwin Locomotive 
Works, Buckeye Traction Ditcher Co., Bucyrus, Co., The Parsons Co., Northwest 

Engineering Co., The Harnischfeger Corp., Pennsylvania Pump & Compressor Co., 
Star Drilling Machine Co., Willamette Iron & Steel Works, etc. Specify Twin City 
Engine on YOUR equipment. Sizes 35 to 140 H.P. Write for literature. 

TWIN CITY COMPANY, Minneapolis, Minn. 
Heavy Duty Engine Manufacturers since 1903 
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G-E-A-R-S 
For Long, Reliable Service 

® ALDWELL reliable gears—spur, 
bevel, miter, angle and worm—all 

types and sizes. We carry the largest 
number of gear patterns in the country. 

Caldwell furnishes machine-molded, cut 
tooth and pattern molded gears. They are 
all built to LAST. 

If you need elevating, conveying or 
transmission machinery promptly, address 
Caldwell, or nearest Link-Belt office. 

H. W. CALDWELL & SON CO. 
LINK-BELT COMPANY, OWNER 

Chicago, 1700 S. Western Ave. 

New York, 2676 Woolworth Bldg. Dallas, 810 Main St. 

CALDWELL 

Higher Standards—Higher Quality 

The trend in material production is toward better, cleaner quality. The sand, gravel and 
limestone producers who wish to meet competition and make the most of his possibilities 
will use a Perfect Classifier to wash his product, freeing same from all foreign matter, 
such as mud balls, clay, dirt, leaves, sticks, coal, etc. We can furnish Classifiers to 
take care of your operation and give you a clean product. Write for full information. 

PERFECT CLASSIFIER COMPANY 
Manufacturers of ORE CLASSIFIER MACHINERY 

105 First Ave., South NASHVILLE, TENN. 
—) ' _—_— 
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The monument that is being carved out of Stone 
Mountain, and a length of ‘‘U. S.’’ 48-10 Air 
Hose at work on it. 

The hose that is 
carving a mountain 

The great Confederate memorial at Stone Mountain 
some day will extend its ranks for a quarter of a 
mile across the steep face of the cliffs. It has pre- 
sented problems of execution which sculptor never 
before had to face. 

The unaided hand of man could make no headway 
in carving a mountain into form, so pneumatic 

drills and chisels were called into play. The sinews 
of power are the lines of air hose stretching up 
hundreds of feet over the granite from the ground 
below. 

And on this task for giants we find the giant among 
air hose—“U.S.” 48-10. 

United States Rubber Company 
1790 Broadway New York City 

Branches in every industrial center 
Trade Mark 

= 
ence 
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“Can You Recommend Mammoth 
for Crushing 48' Rock to 1'2"/ 

Australian Cement Ltd., Melbourne Australia Cabled 

Sept. 4, 1925, 

“Mammoth Crusher satisfactory in every re- 
spect.” 

San Antonio Portland Cement Co., 

San Antonio, Texas. 

Sept. 4, 1925. 

‘“‘Heavy Mammoth Crusher in operation five 

months with most satisfactory results.” 

Trinity Portland Cement Co., 

Fort Worth, Texas. 

The ‘“Mammoth’’ Crusher— 
Crushes limestone as large as 48” cube to 1” in one 
operation. Does the same work as a primary 
breaker and two re-crushers at 50% to 75% less 
investment and 35% to 53% lower operating ex- 
pense. Also adjustable to make 6” to 12” stone 
for lime kiln work and 114” macadam with no 
more fines than jaw or gyratory crushers. Actual 
service records on any kind of work gladly sent. 

Williams Patent Crusher and Pulverizer Co. 
802 St. Louis Avenue ST. LOUIS, MO. 

Chicago New York San Francisco 

37 West Van Buren St. 15 Park Row 415 5th Street 

ORIGINAL PATENTEES AND WORLD. ARGEST BUILDER 
R % an ot > i ce 

—” RT) AAT Gost ' GRINDERS, SHREDY 


